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- A note from the editor . « -
‘ s

R

‘ Hith this issue, a teturn to. the use of "Abstractor s Comments" has

S ELLTO been made, in place of "Critical Commentary . The first meaning of

o "critical", as given in two Webster's dictionaries, is "tending to find
fault" and "inclined to criticize severely and unfavorably - “Exercising |

. or involving careful judgment or judic1ous evaluation » the sense- -in which
the word is used in IME, comes later in the definition. Many persons tend
to apply "critical" only in the negative sense.. It is hoped that the, use

of "Abstractor s Comments" might encourage a broadened scope of cx tique.‘.

f nega-

r have become very conce{ned about the current broaderned streﬁm _

about research. We need to note weaknesses and

:“M

raise concerns. that 1is o?e reason why IME was established. _But ‘we also

tivism and disenchantmen

need to. note positive aspects of research and ta applaud promising direc-
tions.‘ There are fallacies of research design and fallacies in applying .
research designs --"but every so often we do find out something, or confirm
something, through research. Researchers need encouragement to continue,._
‘as well as to improve ' ’
T? Fortuitously, "Abstractor s Comments" is a more appropriate heading
¥ £or the reactions of several abstractors in this particular edition of IME
Iﬂ one case,'the abstractor chose to comment on the broader issue ra1sed
by)the research report; in another instance, the abstractor presents some
vconei:lerations for further research. Such- comments seem "(to the “editor)
to be appropriate for this journal, as well as the "j icious evaluation
of research . i £ R .
One item in this issue of IME was prepared by the author of a set of
articles‘previously abstracted. He adds a ' comment to extend the interpre-
tation of thqse abstracts. Such’ statements by authors of abstracted
reports are welcome. A.reviewer inte ts a'report in terms -of his or ‘
her perception of ‘the words in the. report, ‘the author can extend the U
interpretation when it is apparent that misinterpretation occurred. Simi- .
larly, while a reviewer is entitled to his or her ‘own opinion ahqut a |
N research report, .an author is emtitled to reply. Such professiona1

responses will be published (if. any are received) ' o -

@ . -
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‘:::ofs who also had to'3pﬁnd time deGeIOping a second abstract. I shall
. try to. avoid this inadvertent -error in the future.

ngfizrrbre cgn,aléo_bé‘made by edit&is.; In this issue (and posSibiy
in the next one); several reports have been abstracted for a second time.
‘Ohe stage.pf}checking Qas’omitted apd;'as.a resu}t, second abstracts were
inadvertently requested. To have more than one.abstractor's comments

on a reséaich report is a"we1come.bonus.' But I apologize to the abstrac-
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INVESTIGATIONS 1IN MATHEMATICS EDUCATION

—T.' .

.

. \. B - &
: Barnett Jeffrey C. and Eastman, Phillip M. " THE USE OF
, HANIPULAT VE WATERIALS AND STUDENT PERFORMANCE
"IN THE EN CTIVE AND ICONIC MODES. - Journal for
. .'Research ip athematics Edacation 9: 94-102;
- March 19783/ . o P . o
Abstracted by ROBERT KALIN e T

g ,‘jj ‘ | ' Hinte:,1979

Barr, David C.- A COMPARISON OF THREE METHODS OF INTRODUCING I

TWO—DIGIT NUWERATIOV.- Journal for Research in _
Mathematics Education 9:  33-43; January 1978. . : )
' Absttacted by EDWARD C. RATHMELL B B Y

VS

Behr, Merlyn J and Eastman, Phillip M. DEVELOPMENT AND
VALIDATION OF TWO COGNITIVE PREFERENCE. SCALES.
Journal of Experlmental Education 46: '28-34;
Spring 19’78 :

Abstracted by MICHAEL BOWLING . . . .'. c e e o e o s o e

; .
rush Lorelei ‘R.; Brett, Leslie J.;.and Sprotzer, Eve R. -
CHILDREN S DIFFICULTIES ON QUANTITATIVE TASKS. ARE
. THEY SIMPLY A MISUNDERSTANDING OF RELATIONAL TERMS?
Journal for Research in Mathematics Educatlon 9¢
149-151; March 1978. -~ . =~

',' | o Abst?%cted by BARBARA PENCE e e e e e e e e e

Eastman, Phillip M and Salhab Mohammed. THE I&TERACTION .
_ OF SPATIAL V SUALIZATION AND GENERAL REASONING ABILITIES
) “ITH INSTRUCTIONAL. TREATMENT -ON ABSOLUTE VALUE EQUATIONS.
Journal for Research in. Mathematlcs Educatibn 9: 152~

154 March 1978. T
Abstrac ed by BILLIE E SPARKS . e * e .o e o o o o o ‘o ® .

Engelhardt J. M. | ANALYSIS OF CHILDREN S COWPUTATIONAL
ERRORS: ‘A QUALITATIVE APPROACH. ' British Journal of
Educational Psychology 47: 149-154; June 1977. ,
Abscract\d by DONALD J. DESSART . . « « « ¢ o o o o o o o,

Ginther, Joan R. P TRAINING CHICANO STUDENTS BEFORE"
ADMINISTRATIOV OF A MATHEMATICS PREDICTOR TEST. Journal .
: for Research in Mathematlcs Education 9: 118-125; March
AN 1978 B L
' Absttacted by RICHARD KIDDER e

Good Thomas L. andlBeckerman Terrill M. TIME ON TASK:
A NATURALISTIC STUDY IN SIXTH-GRADE CLASSROOMS.
Blementary School Journaf 78: 193-201; January 1978.
Abstracted by KENNETH E. VOS . % o « o ¢ o o o o o o o o %

s
(W

14

18

-21

24

27

31



- S - o vi R - .

v .
-

Graeber, Anna 0.; Rim, Eui—Do, and Unks, Nancy J : i
A A SURVEY OF CLASSROOM PRACTICES IN MATHEMATICS: REPORTS ~ - : -
- ~ OF FIRST, THIRD, LFIFTH AND SEVENTH GRADE TEACHERS IN ' - ~
) DELAWARE, NEW JERSEY AND PENNSYLVANIA Philadelphia:
Research for Better Schools, Inc.,'l977. ' K .
Abstragted by HAROLD L. SCHOEN . . « « ¢ & o o *'¢ ¢ o o . 35'5,

A Note of Clairification: Pascarella (1977,1978) . - N

Sawada, Daiyo and Jarman, R. F INFORMATION MATCHI&G WITHIN AND . -
TBETWEE§ AUDITORY AND VISUAL SENSE MODALITIES. AND MATHE- . . o A
' - MATICS ACHIEVEMENT. Journal.for Research in Mathematics i
b, Education 9: 126-136; March 1978. I . _
o ’ - Abstracted, by PAUL C. BURNS {-. R TP > |

-

i

Walton, Gene A.j Havens, Kathryn Ellen, Johnson, Helen
¢ Delores; and Paige, Donald. A FOLLOW-UP STUDY OF

TWO METHODS OF TEACHING MATHEMATICS: TRADITIONAL o .“_-
VERSUS NEW MATH. School Science and Mathematlcs 77- . . Lo
. 251-254; March 1977. o , _ B Co Lo

Abstracted by DOYAL NELSON S T I TR L

whyte, Lillian. LOGICO-MATHEMATICAL AND SPATIAL DEVELOP‘ e RS
MENT IN CHILDREN UNDERACHIEVING IN ARITHMETIC. ; o ' LR
“Alberta Journal of Educational Research 22 280~
© 296; December 1977. . - .
Abstracted by MARTIN ‘L. JOHNSON . ¢ o o o o o * © o o « &

Mathematics Education Research Studies Reported in. Journals
\ As Indexed by Current Index to Journals in Education .
(October - December 1978) ¢ v ¢ 4 4 e 4 e e 4 e e st e e e sl

. j
Hathematics Education Research Studies Reported~in ResourCeS _
in Education (Qctober - December 1978) « oo L oe e o e e
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Barnett Jeffrey ‘C. and Eastman, Phi11ip M. TﬁEwUSE;OF;MANIPUEATIVE““"f’“f“_“j‘
HAIERIALS ‘AND STUDENT PERFORMANCE IN THE ENACTIVE AND ICONIC MODES.
Journal for Research in Mathematics’ Education 9 94 102 March ' \
1978. - o _

Abbtract and comments prepared for L M.E. by ROBERT KALIN

| Florida State University. 3
N , o Ta . R : . o
S 1. Purpose'ir - \ o C o
'}5/?.‘ . :) The exparimenters goal was to determine whetheractual physical
"experience with ‘certain manipulative devices was necessary in order e 'y
gi -for preserviﬁif'?ementary teachers to be able to demonstrate numeri- ' . |
cal and strgﬁjii.tf\roperties at the enactive and iconic abstraction '
Te levels *: X ﬂ@'f R : L A\
‘Aa”c nqeived by Bruner (1964), the meanings of. enactive and
o iconic are %espectively, : i o ’
. “xf 'ifa; a set of actions appr0priate for achieving a certain

_ .;_.ﬁif -igf_/ result' and ;.;ff7 ; o ‘ " ; AR L ’

;k;-ﬁjiif?f-'ajf h. a set of summary images that ‘stand - for a cbnceptt : -
R The experimenters carried out their general purpose through three o
. (i“'fﬁ, Bpecific hypcfheses AR l; o -

R In geasures. of . | ' "y ' - . v -
B B 'f; . a. ability to demonstrate numerical and structural properties g
:; .Lﬁ “ N of the four basic arithmetic operations in the enactive mode, e ,
Ce ) 'be ability to demonstrate numerical and structural pr0perties of

}fﬁfh; . - the four basiclbrithmetic operations:hxtheiconicmode, and
l' c.’ mathehatical a hievement, h '

,there are no significan& differences between subdects who are required
to operate in both the enactive and ic0nic modes and subjects who are

,restricted to operatin only in the iconic ‘mode. R

2. Rationale

This assertion has ca ried over to a claim that in-service and pre-

- service elementary school teachers need to be educated in their,use.

t ' L
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The experimenters noted’ that some research ‘had concluded that use
vof manipulative devices by preservice teachers in college methods _‘
vcourses had a beneficial effect upon their achievement in or their -
attitude toward mathematics,'but that other research had shown con-."
- flicting results. In view of the expense‘in'time andmoneynecessary,
to give these college students an appropriate experience with manipu- -

| latives, the experimenters felt their study was needed.’ S .

3. Research Desig;ﬁand Procedures

One of two sections of elementary education majors in a mathe-
. matics methods course was by random means assigned to the Experimental
v treatment, the other to the Control treatment. : '

‘ The instruction in both cases consisted of a one-hour lecture
twice a week, together with a two-hour laboratory period each week
for three weeks. The subject matter was. whole ‘number. properties
~ (properties of (a) additiom and subtraction and “(b) multiplication i
and division) Although the Experimental ‘and Control ‘sections met
separately, attempts were made to keep the instruction equivalentin
all respects but one:

-a. The 39 Experimental students did each laboratory exerciseon
‘ their own using the appropriate manipulatives in the enactive
mode before completing the exercise in the laboratory manual
(Jungst, 1975) in the iconic mode, . '
: b;,fThe 39 Control ‘students did the laboratory exercises in the e
. 1conic. mode only. : s
An view of the use of intact groups rather than random sampling
‘,from the pOpulation, the experlmenters decided. to use analysis of
covariance,»the covariate being a 40-item,” multiple-choice mathe-'
' matics test similar to the fimal examination in the prerequisite
_ mathematics content course. s - I -

. To- test the second hypothesis—-ability to demonstrate in the

- iconic mode--a criterion (Test l) of 20 problems like thoseixxmanqal,,

requiring students to respond in the icomic mode, was administered
during the last lecture period of the third week. To test the third
hypothesis--mathematics achievement--a criterion (Test 2) of 20

R
. z
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vuultiple-choice mathematical items dealing with the four whole-numher

»

,~".w a operations and their properties was administered during the same last
lecture period. ’

To" test the first hypothesis--ability to demqnstrate in the. erac-
tive mode—-a criterion (Test 3) of four problems covering the. associa--
tive and distributive properties was administered to 38 students, 19
randomly se1ected from each group. This: was an interview test, con- Je
ducted by one of the experimenters, and requiring each student to ’
-demonstrate physically an answer to each prqblem by using centimeter,
rods, pegboards, oruset demonstration objects. '

b4, Findings N V\‘ ,
2 'The analysis of - covariance led to these results.

a. (Laboratory) Test 1, testing ability to demonstrate in, the

fconic mode: did not reject the mull hypothesis ' '
" b, (Interview) Test 3 testing ability to demonstrate in the
enactive mode: . did\not reject the null hypothesis, ) »
Ce (Mathematics Concepts) Test -2, testing mathematics achieve—
gent: reject the null hypothesis with an F value of 5. 94
(aignificant at a p~<.025 level) .
, o , . .

5. Interpretations

The experimenters came to t ese conc1usions°
s 8. Failure to reject the null hypotheses dealing with ‘ability
‘ to demonstrate in the Enactive and iconic modes- suggested
that teacher educators of mathematfcs need not. have their
- o ‘& ' otudents work with manipulative aids in order for them to
. learn to demonstrate the topics of this study, {
b. The ability of the Control group to compELte laboratory
exercises in about 25 percent less time suggests that 1earn—-
ing in the iconic mode could produce in 1ess time the same
ability to use manipulative devices.

Ce. Rejection of the null hypotheses in dealing with mathematics

preservice elementary teachersj\not having- eached the

- . ‘ _ R .
: - _ ‘ PR SR .
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‘1 .

.Piagetian*level—ofwformaljoperations,mshouldflearnwmathef

g

matical concepts withjthe aid of manipulative devices.

. | ;/< ) - '

, . Abstractor's Comments

“The" indication chat appropriate use of manipulatives can 1lncrease -

Te

the mathematical competence of elementary education majors is encour-

‘aging, an improvement over the findings of some prior studies and in
-~ line with others, _The profession needs to pursue this apparent oppor-
,tunity, as an increased level of mathematical competence ‘on the partof

. elementary school teachers would seem to ‘be a worthy goal

DAt first glance, the results on the .other two hypotheses seem sugp-
prising, even disappointing,to (prpbably most) mathematics educaéors
who would speculate chat ability to demonstrate at the enactive modeis
crucial. The surprise arises from these faéts.

¢ 1, The Experimental group in a very’ real sense did everythingthe
| Control groyp did, plus ‘instructipn in ‘the enactive‘mode as

well' o : ’4_ et ‘. .

2. The. Interview Test called for the Experimental group to .

"perform the way' they learned whereas it called’for 4. new

- experience- on the part of the Control group.

The results further seem contrary to the common experience of a

'number of mathematics éducators in their work with- in-service as well

as preservice teachers, and to che current popularity of manipulative

workshops in conventions. Two questions seem pertinent, considered in -

.detailr

t 1. Were the research design and statistical procedures appropriate’

These technical aspects of the investigation seem to have been -
carefully and correctly carried out, wichin the ﬂimitations of having
to do so in one university and with intact (previously enrolled) sec-
tions.HIOf course, it would have been better to have randomly assigned
subjects to the two treatments'from the total population of students
due to take the course during the academic year, and to have done so
for at 1east two years. Intact groups in a single term are prone to'

too many unpredictable influences beyond the mathematical .competence

’covariate sampled by the pretest. Even more important, if one is to

7 , . . I

1)
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generalize to the p0pu1ation of e1ement9ry education’ majors inthe
U.S. A., then sampling from that population is desirable in some more
general way than pre-se1ecting one university.

Such features were understandably beyond the immediate capabili~ ' .
ties of the experimenters. Indeed, at this point in the, state of
knowledge about such matters, the scope of this experiment was suffi- )

cient. To help increase this knowledge, perhaps these experimenters

- and certainly others in other circumstances need to try equally-sized,

revised versions of this investigation. In the interim, no one can
ggneralize these results to the larger. population with any degree of
confidence. o : ‘ ;

2, Were' the criterion tests and the instruction appropriate to the

’ crucial goal-~teaching better? .

- If this reviewer has correctly identified the laboratory manual

units studied, then the exercises the students worked on are somewhat
W

removed from what the manipulatives would be used for in an elementary

" school setting.

~ For. example, students were asked to maneuver and/or picture'
various manipulatives to exhibit, the associative and commutative
prOperties of addition in such exercises as: '
(3+4)+2-3+(4+2)and3+4-4+3
With numbers like these, such exercises can appear confusing yet trive-
ial, and their purpose can be a mystery. But p1aced in the‘contekt of
establishing a rationale for the addition algorism with numbers such .

as 34 and 5 or 25, maneuvers with manipulatives related to the proper-'

' ties_can-make more sense. Perhaps the exercises should have been like

these:* - Do B ; - o
(30 + 4) + (20 * 5) = (30 +20) + (4 + 5)
_ or(30+4)+5-30+(4+5) - _
It is still possible that- the background of the students, together

‘ with the supporting lectures and the nature of the manual, would again

result in the iconic mode being sufficient for success *in (Laboratory) >

*The laboratory manual does contain units in which such problems
_are studied, but - these occur later ,and vere quite clearly not a part
of the :I.nstructionaI treatment.. .
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Tgat'lvand (Interview) Test 3 The\gggsﬂion 1d then ghift co c?e
much more difficult criteria to @eagure! 1s-the enactive mode neces-
sary for students to be gble “© teaqy, ﬁroferly? .

A related issue was raised in passing PY the experimenters: some

- Control students expressed a’"e88t1Ve accic“de t°Wa;ds having to oper-
'ate'only‘in the iconic mode. Such a reaccioﬂ.has_been noted in ther u
.tudies'ip spmewhat Similar'01r°““@tance5 (A¥PStrong, 1973); :It seems
natugPI to expect that elegeﬂca‘Y'eduEacioﬂvmﬂjdrs. typically~beingvat
less than the formal'operat}o leve; of Piagéﬁ (Ad1;1976), would
~react negatively to drawing Pictﬁres to'rePfeéFnt machemaE}calhpfgper-
ties in apparently useless c#rQUmstanQes. stated pore positivély, an

improved attitude on the parf ©f thygg operati“B in the enéé;ivg:ﬁode

N ‘would seem predictable, Such an 1ssue s wofthY of investigation, as
8 more positive mathematjcal #%tityg, for thi8 8Youp would be desir-
able. - |

B . l e

Adi, H, The InteractigE_gg5ﬂ§32_532~l;_gi1925221\2evelonment Levels
Sof College Studengiwégg,ZEEig\ggszfgggggE_EENggpa:ion Solving
When Different RggE£5gg21\259225§_f;é£g,ﬁ22£139, Unpublished
. ' doctoral dissertation, Floriqy St:ie gniversity, 1976, -
R ' Armstrong, L. H. 22!El22EggBiHELJQEQiLjiBE,gg;EhgfUsé of Pedagogi- -
. . cal Subject MattteLyMﬁin an Individual=
’ 1zed Routine in 3;ELE2L3£¥33<l;§§f;gg§£isi-999r5e for Elementary
Education Majors. Unpubllshed dot:oral dissertation, Florida
“grate University, 1973. CCET e s
Bruner, J. S. Some Theorems °% I n Tllustrareq with Reference -
.to Mathematics. Th G.‘f* Bilghrd (Ed,)..ZEngies of Learning and *
Instruction, Sixty~third earbook £ ¢he Natignal Society for the
o Study of Education, Part 1. ° Univetsity of Chicago?‘°'%'
A R Press, 1964. . ' R %%@!

" *. - Jungst, D. G. Elementary MathematicS Hethods? _Laboratory Manual, ™
. s Boston: Allyn and Baco®’ 19757 i _ ' P
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-'-Barr, David C. A COMPARISON OF THREE WETHODS OFQINTRODUCING TWO-DIGIT' -
. NUMERATION. Journal for Regearch in Mathematics: Education 9° 33-43;
1 Jnnuary 1978 LY . -

. . . _ , _ . _‘ﬂ ‘

A ( . : - I o
Lo _jAbstract and comments prepared for I ML.E. by EDWARD C. RATHMELL,

'UniVersity of Northern Towa.
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| ..l;j: Pugpose L | '3_-f . S - e
| " Young children are expected to use three types of representations
'for numbers.beyond ten.” Included are conmcrete’ materials that show tens
and ones, two-digit numerals, and the usual oral number names.f This ‘
‘atudy was’ designed to compare the effectiveness of three instructional"“s~ -
sequences for he1ping children re1ate these three types of representa- .

‘tions and apply these ski11s to other numeration tasks.:_

-

2, - Rationale: o . , : >
> There is a. difference of opinion among mathematics educators abaut <AE::
" how counting should be related to introductory two-digit numeration

experiences. Some feel that initially students should not count: beyond

ten. Groups of tens and ones can be formed and used to develop meaning : A

for - two-digit numerals before counting beyond ten and using the usual

number names., Others fee1 that counting beyond ten is the starting

point for introducing two-digit numerals. Evidence from one previous

study suggests that the latter approach is beneficial; however, there
were limitations to that study., This study was designed to comparethe

effectiveness of using ‘three different types of counting in the develop-

~

ment of two-digit numeration.

- 3, " Research -Design and Procedures

The sample consisted of 213 students in eleven kindergarten
classes from three school districts in central Illinois. Kindergarten
children were chosen because they had not previously been introduced .
to two-digit numeration.

Prior to assigning students to a particular treatment’, four pre-

tests were given. They included:

9 ‘ _ B | o ;123 '_’é?%-, | Co o )




S , 1) Counting,Test._'This was an individually administered check
; o .~ to determine if each child”could count rationally/to ten.
- ' These children were 1abe1ed counters. Thirteen students

failed the test. and were excluded from the. study. -
~>%-‘$2) Haterial-isymbol Test. The class was shown six sets of tens’

*

-

. and ones ahd the students were asked 'ty write the ‘appro-
:priate numeral“for each set.' Seven students who already 7
, possessed this skill were\excluded from the study.

R . (¢)) Verbal—# Symbol Test.- The experimenter orally named six

L S " numbers’ (two-digit) and asked the children in the class
R . to.write the symbol for each. A student with four or more

) _l : , ." ;~ . correct responses.was c1assified as a numeral writer.. _~'-
| ?(4)'Conservation of Cardinal Number Test This was a class-

| administered test consisting of eight items. The experi- .

menter manipulated sets.on the flannelboard and asked, "Are

‘there the same number of (dogs) as (chi1dren)’" The

‘students had‘to circ1e a YES or NO after each question.

Y Children who scored less than four were classified as non~-
| ~couservers. Partia1 conservers scored from four to six and
. conservers scored more than six. o E
‘ E Baaed on the results of these ‘pretests, the students ‘were assigned

to oné of thg following: (1) nonconservers, (2) partial conservers and
counters, (3) partial conservers, counters, and numeral writers, (4)
o conservers and counters, or (5) conservers, counters, and numeral - -
" writers. The members of each of these were then randomly assigned
_ to one of three treatments. . o . .
: The experimenter, ‘an assistant, and the'c1assroom teacher taught
the :ﬁiee experimental treatments in the same classroom ‘at the same )

time. .The teachers were rotated among the treatments/to control for
teacher-effect. ” .
Each of the three treatments received (1) the pretests, (2) ten
20l nute lessons given on alternate school days,. (3) the postte.fs
(6) three maintenance lessons one week apart, ad"(S) retention tests

given four'weeks after the posttests.
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- from a given number. The retention tests were similarifhowever,

";”, f Treatment A the emphasis was on counting by ones.. The
K ltudents counted sets of objects and practiced reading and writing

"numerals associated with the sets. Two of the leiaons late in the

1y

: oequence related’ t:ogdigit numerals to tens and ones.

‘In Treatment B; .students did’ not count beyond ten. The. emphasis;

was on grouping sets by tens and ones and developing meaning £o=—tw/

digit ‘numerals from these groupings. The oral number names were

- associated with the numerals late in the sequence.

In Treatment c, the emphasis was on. counting by ‘tens, This

‘instructional sequence was'very similar to Treatment A except the:
" students counted by tens- rather than by’ ones. _ (Example: 10, 20
30, 40, &1, 42'rathei than 1, 2, 3,",.. 39, 40, 41, 42)

There were two dependent measures. The Skills Achievement Test

'consisted of 24 translation tasks. A number was represented by omne

of the three types of representation (concrete, oral, or numeral)
and the children were "asked to translate to one of the other types.
There were four items for each of’ the six translations. lThe Appli-
cations Test consisted of 16 ftems. There were four each involving

the number line, comparing numbers, writing a numeral for a given

' number of ones and tens, and adding or subtracting a one or a ten
' |

Tw

there were only half as many 1tems on each test.
. Multivariate analysis of variance was, ‘used on the Verbal-—%
Symbol and the Conservation Pretests and for each dependent measurel

at both the: posttest and retention test scage. The experimental .
t

unit was the mean treatment group score within a class. ot
4. Pindings o c R - ‘ ‘ "

8. No significant differences were found among the treatments
" on the pretests. B

b. No signifigant differences were found among the treatments
on the posttests. o .

c. There was a significant difference (p < .05) among the
‘treatments on the retention tests. Discriminant analysis

indicated the Treatment C was superiof,to Treatment A,



S S which in turn was superior to Treatment B. HOWeVér’.the“ :

’ difference between any two treatments is not necessarily
. . \
oignificant. R L : , . I

L . N

-1 Interpretation - o o .

-

T ;‘;; The relative weakness of Treatment B 1is interesting because of

| the recommendations for it and the intuitive appeal of developing
understanding PRIOT. to symbolization. This result is consistent with .
‘the findings of Rathmell (1972). ' o '

Hosciof the students in. Treatment B were observed using ordinary.

. counting behavior ‘to obtain answers on the tests. They had not prac-
ticed this skill during the experimental treatment, Apparently,
Treatment B did not alter: the mental structures the children already '

::Tf“‘_ had. The new knowledge was absorbed in the existing structure, but . =

=

the preexisting counting behavior continued.
It is not surprising that Treatment C had a higher mean score
than Treatment ‘A, Treatment C was essentially a more efficient -

Aapproach to Treatment A,

Abstractor's Comments

The'experimenter~should be commended for. conducting a good study
_ ..on.an important topic. This study suggests thEE“counting by tens is
! S "Aavviable approach to‘helping children learn two-digit numerationjrj_
~however;.it does not provide specific information about how this “
..‘counting helps. The'following discussion about the thinking’that
| children use is intended for future research consideration. .
} ‘”%. | The effect of counting in the development of two-digit numeration
' " . has been investigated. . Since "the difference between the three treat-
| ments is almost erntirely attributable to the Skills Achievement Test,"
it is appropriate to analyze how the counting skills that %ere taught.
~ might help students perform these tasks., '
The six types of tramnslation tasks on the Skills Achi rement Test
are illustrated by the arrows in the following diagram. An éexample
illustrating three different representations of fourteen is also

included. : » T
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Concrete-Models‘

. -

: :'__ "A‘. i ) . o -:‘ - A
s Oral Number Names. - — - Two-digit Numerals
~ "fourteen" ' i} "4" :
: .
. ) “e | . R
e ‘Consider how learning to count by ones beyond ten might help a

Achild perform these translations. Given a concrete model, the child |,
“could count - the objects one by one and determine the oral number name.
;Conversely, given an oral number name, the child could count objects"
and represent the number with a concrete quel Admittedly, the pro-
v cess of counting large’ sets by ones is not ‘very. efficient but
! .f_l v 'children who possess this skill would be capable of performing these
| translations. Counting by ones seems to offer litele aid in making
the other translations. ' T f?“, ’
Counting by tens should help children make the same. transla=
tions. This counting -process 1is simply more efficient. Like count="" .
ing by ones, it will be little help in making translations to and
LT from numerals. : : L o \
o £ Now consider the effect of never having children count beyond
:ten. This counting and the resulting groups of tens and’ ones. will
notidetermine the: usual oral number names., For example, if a child
is given thirty-four objects and asked how many there are, the group-
ing will help the child- determine there are 3 tens 4 ones. But,
unless the student knows~that 3 tens is thirty, the student will
not be ablé'to'determine'the number name thirty-four. The same
. _ ‘ knowledge is necessary in order to translate from the oral: number -
name to a concrete representation if counting beyond ten is not'
“permitted. Translations between concrete models and two-digit
numerals are the most likely to be- aided by this grouping. But
’even this requires that a child also know the relationship between -

aetsAof tens and ones and the recording scheme for two-digit

-~

Q " | ) 1 7




o - . ' ""/gz, :/ | K i

\'»-numerals. This counting and grouping will be little value in reading

’

' and writing numerals, = - - .

~

. It -seems reasonable, based on the evidence from this study and

' the previous argument, ‘that counting by tens, shows promise of helping K

e hildren with translations betwgen oral number names and’ ‘concrete’

Y

) f should be noted that counting by tens can also be a means to helping

- seventy—three, the sound—sequence is seven-thre

¢

ol
models._ It also has the added feature of involving groups of tens

and oues which in turn.can ‘be related to two-digit numerals., It g\\\g\b;)

Y,

children learn that 3 tens is’ thirty, 5-tens is fifty” 2 tens is

models and oral anber‘names even easier. "t g‘,.&

An examination of bhe lesson plans for the three instructional

-

sequences in this ‘study’ (as deScribed in the dissertation which is

the basis for this article) indicates ‘the thinking that children are i

expected to use when reading and writing two-digit numerals. It is i

vatressqd that teens begin;yith l, twenties begin with 2, thirties
begin with 3, etcs This amounts to using a left-right scheme for
reading numerals and‘b{&ggvleads to a soundrsequence scheme for j"_
writing humerals. If\a Ehtld is asked to write ége numeral for
‘ The numeral is &
then written left to right using the numerals in the order they were .
' heard. However, this process can lead. to reversals for the teens :
id

. where the number of ones, rather than the number of tens,‘is
, first. ‘

The highest mean<scoré on the posttest for this study was &2 .
percent.' The abstractor, using instructional sequences similar/to
the ones in this study, found that first—grade children made rela-
~tively slow: progress in learning to read and write numerals (Rathmell

i
1972) Clearly the instructional sequences used in these studies are

: not -as effective as 4 bg expected from meaningful instruction..

It seems plausibﬂ-:.hat children!would be able to learn to use
their knowledge (L) that 2 tens is twenty, 3 tens is thirty, etc.
‘and (2) that numerals are recorded byighe number of tens and ones as
a chain of reasoning which would make reading and writing numerals
more.meaningful.- A child thinking in this way would almost ‘certainly
) . R «

-
1

S €18 S

twenty, etc: . This knowledge makes the translations beﬁween concrete'“'

o

sy
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_be more capable’” of transfer than a child who- reads and writes numerals
fby using a 1eft-right sound—sequence approabp It remains*to deter—z
‘mine the specific effects of . teaching these counting skills and

”thinking strategies.» o S

J‘ D : + .

Do, ) . . A . .
° N Lol ‘o . ‘_\ I P N Lo s’,
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‘!' ll Behr, Merlyn J. and Eastman, Phillip M. DEVELOPMENT AND VALIDATION OF ﬁ\

- TWO COGNITIVE PREFERENCE SCALES. Journal of Experimental Education a s
) _46. 28—34 Spring 1978 A ‘ L _ . o
e : N

[ I . : L L. . . .o . : o -
PO

. : . .
r-J o

' gbstract and comments ptepared for I.M. E. by MICHAEL BOWLING
t :

ephens College.--}; . : L
CIREEIE B Purpo «L:f P

The'statedd urpose was "the development of two scales to measure

- the co nitive '@%fznence of 1earners and a comparison of three popula- v
O : . , . . _

scale scores o« f' et . L, .v;. P

(- R . e T e

e

‘ 3

,having their teachers present it to them.

o In the present study, the ‘authors investigated the POtentiai of

'<cosnitive preference and scalg/measurement. for two reason5"5

| : (1) "It was consideredjﬁimhly probable that ‘the scales would
'17’>’ . discriminate between subJects and thus certain groups of "

' g “f_f people would exhibit similar cognitive preference 'scores;

E R moreover, it was hypothesized that these scores would

:ff”. S .serve as ‘good predictors for the mode of inscruction

y ' from which groups of subjects would learn best-

(2) "It was considered probable that the cognitive: Preference

“ieis o v . gcores of prospective or inservice teachers might be
N ; o .
j):a:~_ - _ changed through instruction.”
iy L : - ; . :
o T : ’
s 5? - 2- Q » ; \*‘ R ) .
L5 ;‘J %. -Research Design and Procedure

Workiﬁ% from the‘Travers instrument; the authors constructed two
'LrQLg separate cognitive preference ‘'scales -- one (FS) to- meaSUre a figural-

f;;‘{ symbolic preference, the other (ID) to measure an inductiVe-deductive

;;; ,Preference. Each scale consisted of-items which presented Seventh- or
A ﬁx eihhthrgrade material from arithmetic, algebra, number cheory, and

= f'f, | ‘ o _ .. o .

"\.'.l.-_: "‘ . }' ' . ‘ - ) : . ~

FL
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f°‘geometry. 'Each item on . the FS'scale'presented a'concept in, a figural

'Smode (picture or diagram) and a symbolic mode (formula) Each item

on the ID scale presented a concept in an inductive mode (two examples,

_then definition) and a deductive mode - (definition, then ‘two examples)

The FS (ID) scale was scored by assigning a value of one for each -
figural (deductive) response, zero otherwise. . o
?’ A pilot administration of the/§cales (N 92) was conducted to test

for effects due to. the order in wh1ch the scales were given’ It was

_ concluded that the order "would not significantly affect the distribu—

A

"-tion of scores" on either scale.

The scales were then adm1n1steréd to two intact classes and a

' grdup of elementary school teachers (N = 40) The: classes were a

,freshman/sophomore mathematics content course for. prospective elementary

teachers (N =_92) and an upperclaSs mathematics methods course for the

"same majors (N = 38). o T - o .

Internal—consistency reliabilities (KR-ZO) were computed- for each

'scale by group (except for the group of teachers). Mean, standard

deviatiOn, range of scores, kurtosis, and'skewness were. reported'for :
each scale by group, and a 3xl analysis of variance was conducted to

determine whether the three groups differed in their mean scores on

: either scale. o ‘ . o o

’ [ - . N )
. ._,g) ) J

4. Findings
. Reliability coefficients were between <85 and .91 for both scales
vith the intact classes. Significant differences (p < .01) in skewness

, wene found for both the content class and the teachers on the ID scale.

Ne&?ly the full range of scores appeared for both the FS (1-37, 39 items) -

‘and the ID (3- 32, 32 items) scales.

For both scales, the. F—value of the analysis of variance was

significant (p < .01). Post-hoc analyses of the mean scores (Neuman—

Keuls. test) determined: , ) gj)
(1) ‘The methods class and the teachers were significantly
' (p < l) more figural in their preferences than the
'conteSE class '
. (2) The content class and the teachers were significantly

.(p_f,;Ol) more deductive than the methods class.

21



" 5. Interpretations

16

.

The authors- concluded that both scales will discriminate between

subjeCts and that Some Support exists to substantiate the conjecture B

A that groups of - people with different experiences or training exhibit

bla different cognitive preference.

1

It appeared that 'a group s cognit1ve preference could be attributed
to the type of instruction and experiences it had recently. undergone.
For example, the higher figural scores for the methods class and the ,
teachers might be a’ product of the ways in which mathematics was pre—"

sented in. the methods course and was taught by the teachers at the

' elementary school level. - By the same token, the content class. was

probably exposed to a more symbolic presentation of concepts.

Cited as’'a 1imitation to conclusions from the study is the "first

“.in particular, it was felt that not. enough attention was given to in--

,student prefers presentations which are more figural in- style’ than

'suring that comparab1e 1eve1s of sophistication existed for both modes

of presenting each concept.
The question of whether cognitive preferences are highly corre1ated

with mathematical achievement under instruction in the" preferred mode

laaa-seen as the next step in determining the potential of the scales.

Abstrgﬁfor's Comments : S

'ihe authors objectives for the study were commendable. If a .;ji

gqmbolic - Or. more_ 1nductive than deductive, then it is reasonable to

Jaxpect the student to learn more when material is presented in that
 mode.

Unfortunately, the cited limitation in instrumentation is even

more debilitating than acknowledged. The sca1es were adapted from an -

.axisting instrument but there is no report of tests for content, con-

#truct, or even face va1idity. The scales exhibited differences be- ,.;
tween groups, but it is doubtfu1 that it is known what these differences

.

o _attempt" accuracy ‘of the scales as cognitive preference measuring devices'"

ML

mean. The focus of the investigation should have been on instrumenta-./g

tion (as advertised in the title) and construct definition, not hypo-

thesis testing. N , \

22



:fi}' There are several basic questions not addressed by the paper.‘ .
: ':(17 Is “cognitive preference ‘learned? ' Is the symbolic T
| mode simply at a higher level of abstraction than = = AN
the . figural’ Bruner s writings might suggest that =«
'ﬂ.;vv‘. ... a person moves from one’ mode preference to another
: as he becomes more-familiar»with.the concept. -
(2)- When»was the.study conducted? No reference cited -
is more recent than 1970. | |
(3) Would not chifsquarevtesting be more appropriate
r’for the scalevscoresuthan»ANOVA?- At any rate; a .
:more'conservativelpost—hoc test than Newman-Keuls
-'should have'been used (e g.; Scheffe) L ' -;k
(4). Were there differences in preferred mode- by subject S ’

'matter’ - : o o o RN . o
(5) Would not an item analysis following a trial run
" with the scales produce suggested revisions which
might have alleviated the authors’ concerns about

1homogeneity of item sophistication’

oy
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Brush Lorelei R.; Brett,, Leslie J.,q%nd Sprotzer, Eve R. CHILDREN'S
DIFFICULTIES ON- QUANTLTATIVE TASKS: ARE THEY SIMPLY A MISUNDERSTANDING
©° OF RELATIONAL TERMS?. Journal for Research in Mathematics Education .

9 149-151, March 1978. = - , : B

-

.

Abstract and comments prepared for 1.M.E. by BARBARA PENCE,

- Stanford University. _ - _ . e
- 10 PHI'EOQSE ’ ’ ; .

This study invesRigated the claim that four— to six-year-old

" children’ who make errors on simple quantitative tasks are merely misunder-

standing ube experimenter s language.

2, - Rationale . | : B .

' According to the Piagetian model, children s difficulties with number
tasks are not caused by simple 1inguisties misunderstanding, but are rooted
in conceptual diff1cult1es. Earlier research conducted by the author
(Brush, 1978) produced error patterns which neither confirmed nor denied
the effect of language comprehension. Further investigation of -the Tole

~ of language in errors made on simple quantitative tasks was called for. )
’ Ry

-

3
»

3. Research Design -and’ Procedures o .

LA simple two-treatment, c0mparison was used. Sixty-four children
(32 males and 32 females) from a Rfedominantly middle-class community,
with 32 children aged 4.0-4. 11 and 32 aged 5.0-5.11, were randomly
assigned to each of the twd treatment groups.' Each group received two
' training tasks and eight experimental tasks. The trainingvtasks helped
‘the students examine two jars of marbles. In the no "more" group, the
students were asked, "Which jar of marbles will fill the board?" The

"more" treatment 'group was given the identical task but asked, "Which jar
has more marbles in it; which jar of marbles will- fill the board?" = .
" The eight experimental tasks (simple addition, addition inverse, ’

..” simple Subtraction,'subtractl inverse, complex addition,‘complex sub-

‘traction, additior and nequal ty, and subtraction and inequality) were
given to all Subjectﬂdivid‘ . No board was present during the
exper}mental tasks for either group and in both cases the subjects were

~ asked to compare the resulting number of marbles in each of two jars.

>—

v

B
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The discussion for the no 'more" group'centered'on which the jars of A
’narbles would £111 the board, while the "more" group discussed which
' jar ixad more marbles in ic. _ ,
| . Petformance of- the 'groups ‘was measured by the meau number of _
.correct reSponses within and across the tasks. Results were presented
in a table which gave 'the means and correspondlng percentages for each
experimental task. ‘No standard deviations were reported and no data '
were given. Analyses included simple t-test. comparisons for ‘each task~

and for the complete treatmentnmeans.i No multivariate analyses were

v reported. - T S
' 4, Pindings -

There were no significant differences between the performance of
the "gdore™ and no "more" treatment groups. ' '

. A
S. Interpretations

The authors' interpretation was that these results showed that
_ "children s difficulties with simple arithmetic tasks were not purely
.linguistic,-at least they did not disappear when relational terms were -

~ removed."

Abstractor‘s Comments -

I’duestion the authots’ conclusion ‘both in terms of design and
Statistics The design of the study involved only one relational term,
i'ilore“',t'and the._training process. asked the student to make a transformation
from the concrete equivalence of 24 marbles and 24 spaces on a board to the

| ‘relational term "more". That is, when the number of marbles in the jar
was equivalent to the board spaces, it is said that there are "more"
o : marbles in that jar than in the comparison jar. The generalizability
" 4 this Study only marginally includes the use of the term "more" and
certdinly does not extend to relational terms. - : A
'~ Even though the statistics presented failed to give important infor-
nntion such as. standard deviations and also failed to compare the results
as correlated multivariate data, the table of means contained a very .

,1nteresting pattern. For the tasks of simple addition, simple subtraction,

. '

’ : *
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complex -addition, and complex subtraCtion’ he pefformance bf the . *°
"more" group exceeded 90% correct® ang Vs hishet han the/performance.l

of the no “Mmore" group in-aly but ne case, OO the °ther four tasks LS

2
(additiontinverse, subtraction jave se aaaitio” and inequality, and .%;..

subtractiOn and equality), thg Perce“tage teC‘ for the “more group
varied from 50% to 65: 6%; for the Bo 'mor " grOUP’ e, varied from 65. GZ
to 71 92.. For each of the3e task s the performa nce of. the o "more"

group ‘was higher than that of the more" Combining the results' .

roup’
~across the two sets of tasks it w°“1d be p 5ible to hypothesize that

for the simple tasks, the ex;Lst:eﬂ"'e Of the word "more" fa“VLitated per-

formance, while for the difficulf (Or Less omﬂon) tasks’ he existence
“of the word "more" (or at least the Tequiy ed granSf°rmatiqn)§interfered
with the performance.. Since nio st andard de 1a£i°ns Were reported it - |
.sagPificant and should

be ignored. The replicated effect for. 1ike t25¥3

could be that the differences bet“een Deang 15

The differential effect for the 4 \0-4.11 a,] .55-llgage_groqps sv_;.ﬁr
‘wasi not presented. I miss this 5 Paratio ] o~11ﬁg; eften'-begihs"' o

with the 5. 0-5 11 age group and 924Y be a f mofA

3 'ffq; intervention :
than the two-task transformation training ovide in this study. :

S, however, interestinga}
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Eastman, Phillip M. ‘and Salhab Mohammed. THE INTERACTION OF SPATIAL

VISUALIZATIOV AND GENERAL REASONING -ABILITIES WITH INSTRUCTIONAL TREAT— .
. MENT ON ABSOLUTE VALUE EQUATIONS. Journal for Research in Mathematics

Education 9: 152—154;‘March 1978. : A

R v fAbstract and comments prepared for I.M.E. by BILLIE EKRL SPARKS,
Uniyersity of Wisconsin—Eau Claire, ' BN S
| ) .2 "1,.
1. Pugpose L o

' This was an aptitude treatment interaction study using absolute
value equations as, content. ‘Specifically, using multiple linear K

B ] regression will an interaction be found between. treatment (algebraic
ﬂ:g;;-' ’ versus geometric instruction) and. two aptitude variables (spatial

visualization and general_reasoning)?

B 2. Rationale . _ S : R
.A, The aptitude treatment interaction study has been used in a series ’
'.of studies (Carry, 1968 Webb 1971; Eastman, 1972) to assess the pre-‘
sence of an: interaction between graphical and analytical instructional '
"treatments and spatial visualization and general reasoning aptitudes.
"‘Catry and Webb used quadratic inequalities for content and found' no
:aignificant interaction. However, using the same content Eastman
found the hypothesized significant interaction. This study was con-
ducted to see if the interaction found by Eastman would also be found
using different content, specifically absolute value equations. This
‘..wns undertaken to provide insight into how instruction may be best

~individualized to mesh withwlearner characteristics.
- oo . —_— ., LT Y
- 3. Research Design and Procedures ' ) : .

1

.Fifty-nine elementary education majors enrolled in two~sections
_ of a methods course at the University of Texas were the subjects
_f. utilized for the study. The subjects were randomly assigned to two .
) .treatment groups. , ’ , , . : h S
, The study was conducted over a four-day period ion’day one;
Abstract Reasoning Form ‘A from the Differential Aptitude Test Battery

-was administered as a measure of spatial visualization aptitude, ‘and

o4

. ,. ! | | o
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} istered._: v '

Necessary Arithmetic 0perations from the Kit of Reference Tests for

gnitive Abilities was administered as the measugre of general reason-'

ing. On days two and thr R pronrammed instruction sequences were

fi etudied by all subjects. One treatment group studied materials usinz

the algebraic definition of absolute value and were instructed to

. eolve all problems by an’ algebraic process Eﬁing no visualization.
s

The other treatment group studied material efining ab501ute value
ae distance on the number 1line and were instructed to solve all
problems by drawing a graph to help visualize the solution. Un day

!our, an ach}evement test measuring learning and transfer was admin-
. . ‘1., ,Js

-

&, Findings - L L G

'Ihere was no significant difference betweeu”achievement test

" means for the two treatment groups.'

. The main hypothesis concerning aptitude treatment interaction was o

tested via multiple 1inear regression analysis. The interaction was
found to be statistically significant (p < 0.04).

-

S. Interpretations o S - ' N

_ The authors state that this study shows that Eastman s finding
on aptitude treatment interacgion is generalizable to other content.
They,ggnclude that researchers need to continue varying the content
with similar studies in order to provide more infgrmation on optimi—
zation of the learning situation for mathematics students.‘

L d

Abstractor s Comments

Since this is a brief report, the soundness of the instructional
sequence and procedure is hard to evaluate. However, the need for ..
such studies can hardly be questioned._ At—the'heart of the phrase
"individualization of instruction" is the understanding that differ-
ent students learn differently by different methods. Which students

and which methods are what aptitude treatment interaction research’

-

28
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The long series of studies of which this is the fourth seems to
indicate that as research procedures are made more! precise the expected
interaction will' be found. ‘It would be hoped that ‘more studies using
'different content and different types of subjects would be conducted

using a similar research format._ : . :
" ‘ : Of question in the present study" ‘is the particular instructional \\"
fnzﬂd ; ' format utilized, that is, programmed instruction. Since- ‘no achievement
| | levels are given, it is difficult to assess whether this was an effec-
vtive procedure with either type of student or instruction. However,
the mode of instruction is also important to individualization and
- may be- interactive with treatment and aptitude._ , ; '
> Also. since quality instructioh usually depends on~a1ternative
'"'iistructional procedures [to explain thoroughly, maybe an algebraic
and geometric approach far all students would have been best. A
N "third treatment. group with the methods combined would have been an

iinteresting,addition. ‘.
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Engelhardt J. M. ANALYSIS OF CHILDREN S COMPUTATIONAL ERRORS: A
QUALITATIVE APPROACH.‘ British Journal of Educational Psychology 47: "

_149-154 <June 1977. I

'.Abstract and comments prepared for I. M.E. by DONALD J. DESSART,

The University of Tennessee, Knoxville.

1. Purpose

This study was designed to rep1icate and extend an earlier studyl

.bx_Roberts (1968)on failure strategies.

2. Jationale.b, . _
Engelhardt observed that numerous 'studies had been conducted

' related to arithmetic achievement but . . . ‘little att;ntion has. been
‘focused on the qualitative aspects of children's erroms, i.e., the types
_ of errors they exhibit. The earlier study by prerts was’ identified

as an investigation in which an attempt was made to clarify errors
according to the students/,methods of attack (called failure strategies)

'Roberts identified four c1asses of errors. wrong operation, obvious '
acomputational error, defective algorithm, and random responses. Engel-.

“hardt was concerned that: (a) the class of random responses appears

to be a "catch-all" for errors which do not fit into other classes of
errors; (b) the class of defective error type has a sufficiently large ;

number of.subdivisions that merit separate consideration as error types;

‘and (c) no remedial measures are inherently suggested by the defective '

algorithm or random response types of errors.” Based upon these obser-

vations,'Engelhardt felt that Roberts’istudy merited replication .and

.

extension.:
3. Research Design and Procedures ‘

- The sample for the study consisted of a random selection of 198
students from the third and‘éixth grades of the Greater Phoenix area.
Of the 198 pupils, 71 were selected from a rural district and 127 from

an urban area. Pupils from both areas were edﬁally represented by grade
level and sex; and students from the rural areas were equally represented

from four ethnic groups: Anglo, Mexican-American, Indian, and Black.



°

During a two-week_period, all pupils were, test&d using 84 compu-

- tation items from the Stanford Diagnostic Ari;hnmtic Test. During

" the. administration of the test any unusual beaViofS, such as finger f

Tcounting or saying “plus“ in subtraction, were poted, Nd,
»I were imposed, and students ‘were encouragéd to cqmplete only as man
: items as they felt competent to- complete., It wag hOped that this
would discourage random guessing on the part of stvdents.
» After the tests had- been administered the 1nc°rrect items were
iidentified and analyzed to determine classes of err°rs._ Finally, the

. erTor types within classes. were studied to deexrgine any generalization .«

Th analysis led ‘to the identification Of eight types of errors.~

'»\These are:.

(l) Basic Fact Error: a computation inV°lviug an error in recalling
- a basic number fact. - - .
(b) Defective Algorithm the execution Of a sthematic (but
. €rroneous) procedure. '
(e) Grouping Error error caused by a laqk ‘of attention to the
positional nature of our number system.
- (d) Inappropriate Inversion. a reversal Qf some critical part of
. the* compuational procedure. _
(e) Incorrect- Operation. an operation other ¢psnt the appropriate one.
'(f) Inéomplete Algorithm: a correct algorithy is pegun, but is
- aborted:or some critical steps are Oomjtted.
(f) Identity Errors: "0" or "1" is used in g w8Y¥ that’ suggests
confusion concerning identity propert jes, '
(8) Zero Errors: difficulty with the cofcept of - 2ero.
The. students .in the sample attempted 13, 6Q7 items and committed
errors in 2}279 items. Since more than one €lyor tyPe was committed
im'ctertain items, the total number of errors (by tyPe) was 2,687 (as
" summed by the reviewer from Table 2, page 153), The Percentage distri- .

- bution by error types (see -Abstracter's Commentg) i85 reported as follows:

Basic Fact Error, 38%; Grouping Error,  22%; InapprODriate Inversion
ysrror, 21%; Defective Algorithm Error, 18%; Ipcompléte Algorithm Error.

_'72; Zero'Error, 6Z; Incorrect Operation Errot, 4%; &nd Identity Error, 1%.

31



_,IS,f ‘Interpretations

. performing students committed this type of error.k

-« o

Aa ‘can be seen from above, four error types (Basic Fact, Grouping,_

'-~Inappropriate Inversion, and Defective Algorithm) accounted for most _
'.;,of the errors. Th author concluded that the%Error type which. appeared _>f
- -to distinguish highly competent from less competent performance was the"

flﬁdefective algorithm type error, since virtually none of the top quartile

<4

-

Abstracter s Comments

Barly in the report, Engelhardt observed that ". . . little atten- h‘1

S an o
EX - "

“tdon' hasvbeen focused on the qualitative aspects of children's errors . . .«

which provided him motivation for this study; While ;here is a need for_?,

studies ‘of computational errors and such studies have considerable merit,

) it is not entirely true that little work ‘has been doneg A review of
"NCTM's Classroom Ideas from Research on Computational Skills, 1976, pages

21—25,"reveals that this subJect has been the focus of no less than 15 to .

<

20 studies in the past 25 to. 30 years. _ :
, In Engelhardt s ‘Table 2, "Distribution of Errors by Type" (p. 133),

the reviewer calculated the sum of the "total" column to be 2,687 etrors

for a total of 117 percent': In recalculating the percentages using T

';2 687 as a base rather than 2,279 (as used in the: study), the reviewer
-'found the distrihution of errors to be. Basic Fact, 327 Grouping, 197
.s.Inappropriate Inversion, 177%; Defective Algorithm, 167%Z; Incomplete

Algorithm, 67; Zero, 5%; Incorrect Operation, '47 and’ Identity,' 12.

It is paradoxical that one finds computational errors in a study on

computational errors. It seems to imply that the classification of error
. - . % :
types‘is far from. complete' - - : et .

. Engelhardt s ‘study represents a serious attempt: to define more care-

"qully types of computational errors. The means of remediation particularly

rclated to such technological advancements as computers and calculators

are sorely neiied, particularly as the competency test movements gain
s , .

momentum in many states. % . .
. v . . ) L . 5

‘e

A : : Reference - L - ‘ C 'Q
" Roberts,. G. H. The Failure Strategies of Third Grade Arithmetic Pupils 'hﬁ
 Arithmetic Teacher 15: 442-446; May 1968: ) ‘ P .f,
g ‘.:. ' : 6‘

- » , ) . . - . . o i .
) . 32 t ) )
. N ' . . s 2 :
: : : . T ' it
- " - S



i-‘.--" : - 4‘

R fGinther, Joan R... PRETRAINING CHICANO STUDEVTS BEFORE ADMINISTRATION OF.
S { 'MATHEMATICS PREDICTOR TEST.& Journal for Research in Mathematik§ Edu- S
. cation 9 118-125° March 1978 ‘ D

[

'Abstract and- comments prepared for I M E. by F, RICHARD KIDDER
. Longwood College. - ,.’.‘ ' o L o

1. 'Purpose - o f i'* . . . . _
' This study examined the effe;ts of intervention On two mathematics
_ 'predictor tests, the Arithmetic Reasoning Test and the Missing Words -
v Test. In particular, does pretraining on similar ftems increase the »
-reliability and predictive power of these tests when,used to predict el

"the mathematical achievement of seventh-grade Chicano students’ . p?ﬁ

e e e

~__f‘ 24 Rationale o ' S L I _:‘=§;f N ,
' Generally, ability tests which are good predictors-of mathematical
achievement for Anglo students are not satisfactpry predictors ‘for
Chicano students. Bernal (1971) found that Chicanb students benefited
significantly on mental ability tests from an intervention that per— y
‘mitted them to learn the test marking strategies, whereas Anglo ‘students _"I
did not gain from intervention. ‘Since ‘Bernal (1971) did not: report the
. eliability or predictive power of the test following the intervention,
0 .f~Ginther examined these indicators as they pertained to the Arithmetic

' <JReasoning Test and the Missing Words Test.

CL 3. Research Design and ‘Procedures

Subjects for the experiment were selected from seventh-grade 4

students in a junior high school with a large Chicano population .
(46 percent of the participants were Chicano) A subject was classi-“
fied as Chicano if he or she had a Spanish surname, Those students
wvith English as a second language (ESL) were excluded from the study.
A total of 136 studentd’participated in the experiment. .

_ Bach subject was given five pretests: (l) Missing Words, (2)
Arithmetic Reéasoning, (3) Computation, (4) Comprehension, and (5)

v?actors and Primes. Each was also given a posttest, Factors and




L L. . . ““ '. - Lo - - AN .v.v o - ' ’ . ".‘
R tL "_'. n " - . . ) .-_.,’ . . . L ,‘",. . .-.,. .»

;g ﬁ;;' Ptimes. Each participating seventh-grade class was randoml# givided
' 7 ginto*two groups‘with'the following pnetraining-prete ting® schqdule°

“;J3; “_;'baj 1: n',_ni group A o :. . £ Group B o *l-
T IR Pretrain on Arithmetic J -, Administer Computationy
T Reasoning Pretest. . -y Pretest (13 min.) and .
R . .. (approximately 30 min. ) .hf Comprehension Pretest(l7ndn.)
. " A Administer ‘Arithmetic Reasoning‘{Pretest to entire class'£5 min.) :
; ‘Day 2: | Growp A .~ Group B o
. Administer Computation . . - airetrainonbﬂssingwordsPretest

S . Pretest (13 min.) and ¢ -
A ~© . Comprehension Pretest, T
’ :(17 nin.). Y

n{“Administer Missing Word§4@retes>

e 'Ddy.3é‘r Administer Factors and Primes Pt
s T (approximately 10 min.). ;! Y

g-approximately 30 min.)

to entire class €5 min.).

vax The pretraining activities centeredﬁ
"coaching" for the tests.s - %’* .

o After pretesting, subjects studied }ctors and primes at their own
_pace in a- programmed text, ; Upon compleéipn gf’this unit of study, the
achievement posttest was administered. Thréé months later, at the

beginning of the eighth grade, each subject,was given a retest. ;E;

’ . .

&, Finding's _

Item analysis and stepwisé megress;'

for each group. On the Arithmesic Reasoning'Pretest Chicanos with# .l
:'pretraining had a reliability%%ndex Cronbath's Alpha) of .57, compared

to .26 for those Chicanos with noggéé;raining. For non-Chicanos, the&‘

e
I3

’indices weréﬁ 59 and .53 respectively for those receiving. and not
,receiving pretraining. ‘The correlation indices of the Arithmetic
’Reasoning Test to the’ Factors and Primes Test were .67, .40, .53, andJ'
+49 for Chicanos with pretraining, Chicanos with no pretraining, non- fh
‘Chicanos with pretraining, non-Chicanos with go pretraining respec- fy'
tively.: ‘
For both Chicano and non-Chicano groups pretraining on the Missing

- Words Test did not increase the reliabili ys however, pretraining did

produce an increase in predictive power, gfgnificant” at the .15 level

for Chicano students and .14 level for th 'non-Chicano-students.

- i




’ . The’ reliability indices on the Arithmetic Reasoning Test in the
"[”retention study increased from .57 to .72 for Chicanos receiving pre-
b trsining, decreased from 26 to .08 for Chicanos not receiving pregﬁ
s training, and remained stable for non-Chicano students.
~ S
5. Interpretations o v _
Pretraining improved the re1iabi1ity of the Arithmetic Reasoning '

" Test -for Chicano students, but -did not for- non-Chicano students. For

T A,
LT

,’Chicano students the predictive power was improved, significant at the
.08 level - : ' “‘. ~

_ For both ethnic groups pretr ning on the Missing Words Test did
,not increase its reliability--the re1iabi1ity for this test being high

for sll four groups. Pretraining on this test appears to ‘have improved.
. its predictive power for non-Chicano students but not for Chicanos.
’f',;lin o The.retention test showed that the effects of the pretraining wereh_
'retained and in general the results. tend to confirm Bernal's (1971)
‘findings that Chicano students benefit from intervention that permits

'them to learn test-marking strategies.

Abstractor s Comments -.

, Ginther suggests that ‘the results of her study gre important to
olv,' anyone working with Chicano students. Intuitively, I would agree, but

" do the findings justify this statement" ‘

" In designing an experiment it is. basic that the statistic
ﬁ-analysis be. planned in detail before a single datum is collected. -
" Would an experimenter accept, in advance, significance levels of .08,
.14, or ,15? It is doubtful. Hence, G nther's statements on signi-

. ficance are suspect. Does the correlation .67 as compared to .40
really indicate that. pretraining on'the Arithmetic Reaspning Test - iﬁ“ 4
e imp,:oved its predictive'power,' that is, is the .08 leVel really_ ‘
“'Asignificant’ Is the predictive power of the Missing Words Test
s increased by pretraining when it was "significant" at the'.15 level

_ for Chicaho students and at the .14 level for non-Chicano students?

Ty




e

. e )‘

th were Chicanos with English as a second 1anguage removed from
the study? Would we not 1ike to make predictions as to their prob- -

: able mathematics achievement alsé? _ ‘ ,‘

_ The abstractor agrees ‘with the experimenter that the study needs
“to- be: replicated It needs to be replicated in part because of its
significance to the educational community and in part because of the

queatiqns raised herein.
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- 3. .Research Desig.n énd PchEdure 4 e \ :

. Good, Thomas L. and Beckerman, Terrill M. TDME ON TASK: A
 NATURALISTIC STUDY IN SIXTH-GRADE CLASSROOMS. Elementary School -
Joutnal 378: ‘193—201; January 1978.

: .Abstract and comments prebhred for I.M.E. by KENNETH E. VOS, '
' College of St. Catherine. . .

1. Purgose - .
- " The primary purpose of ‘the study was to determine if 1earner

'involvement was different for high, middle, and 1ow achievers. A.f
secondary purpose was to find out whether 1earners were more invo1ved

':in some academic subjects than in others and whether specific typesof

: classroom activities were associated with higher or with lower" 1eve1s

" of: learner involvement.'i

2. Rationale B
P ———————
‘It has been established that involvement in learning tasks is a

' necessary condition for school achievement. Mastery of material by

_ the 1earner occurs only if the learner is involved in some way such

as’ reading, reacting, or responding. Therefore learner involvement
should be re1ated to both achievement and the type - of classroom

ctivity.

v

. The investigation involved six c1asses of sixth graders from two
different schools. The’ c1assrooms were organized primarily as self-
contained rooms, No class size or total number of learners was given.'
Information about the six teachers was not inc1uded in the study.

"pata were gathered by six different coders using an observation

.techA14ué. A total of 14 hours of coding information_was collected

in each classroom. The coding information was collected in fourareas.
(1)‘Instruction setting: whole c1ass ‘with or without teacher'
small group with or without
(2) Type of activity, e.g., waé?%
‘drawing, talking - - \éff'uﬁ»ﬂ - IR

- (3) Academic subject’
S~ :

.

achet‘

‘ifor-teacher,-writing,
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T . ' ot ‘S M -
TN 'f'(d) Level of task involvement & - . .
| (a) Definitely involved--learﬂer engaged in the assigned

ERETIRE S ' tnsk s "f/
(;i S s‘;'g (b) Definitely not—-behavioral evidence to indicate that

a0

, _ the learner is not involved
o "_ (c) Can't tell--no behavioral evidence or conflicting
o , » evidence SR . L
e (d) Misbehavior--inattention that is social in nature and
| ‘ dfstracting to others '
The coders rated each learner in succession during the observation
period. 1:}' , o . : . _
Assignment of learners to a high middle, or low achievement
group was done by classroom teacher. No achievement ‘measure
t/zzth this assignment procedure. ‘

vas used to assis: _
: Analysis of the data was descriptive. The most common measure
vas the percentage of learners within each level of task involvement.l
B ‘{ﬁ*~1_: , u |
B 4. Findings o - o . o _
: Bigh achievers were more involved on a task than low" achievers
(definitely involved- 75 percent (high) vs. 67 percent (low) ).
‘Wf Females across all achievement groups were observed to be more
| i?n:1ved than males (definitely involved' 74 percent (female) VS,

~

«

70 percent (male)) .
'._‘j, "During. mathematics and spelling, a high percentage of the
;i[’ ":-‘learners were definitely involved (mathematics, 76 percent;. spelld
_ ' A Q ing, 79 percent) During reading, 70 percent of the learners ‘were
R - f coded as definitely involved.' ' i . ‘
e o Learner involvement was much greater on ‘a task assigned by the
_ teacher (definitely involved. 74 percent) in comparison with_atask'
lj‘»if chosen by the learner (definitely involved: .53 percent).
“_A“ e The findings show that learner involvement declinés when the
o | | teacher interacts with the vwhole class and learner involvement
| } increases in teacher directed small-group activities. The most .
frequent activity for a learner was writing (22 percent),.with
,,,Q ;1etening the next most frequent activity (16 percent).’ During




*vague) raises a myriad of questions:

33

L . . s S ' ) .
' the observation period, over 50 percent of the learner's time was.

spent working privately.

rS.L Interpgetations

It 1s evident that teachers are using a variety of teaching
settings within their, c1assrooms. The stereotypic view of the
‘teacher talking to the whole class was not supported:h:this study.

According to the findings, mathematics and Spelling had the

highest 1eve1s of learner involvement (mathematics,i76 percent;

‘.'spelling,‘79 percent). The authors. questioned if it was. reason—

able to expect nuch higher involvement than possibly 85 percent.

It would be reasonable to,expect high involvement only if activi- .

ties that are intense are followed by activfties which of fer time
to relax or reflect ‘on achievements. '

- A set of future research questions was given at the conclusion :

of the report. - ' #

Abstractor s Comments

The authors should be commended for attempting to’ write a con-

'f.cise_report. It was -an easy-torread report written for popular

consumption. Unfortunately this desire to be concise (or possibly
,JZ

(2) Why was the total number of learners never mentioned”
(3) What information was avaiuable about the six different
teachers’- ‘Would. not the teaching styleHSf the. teacher

(1) Why were the class sizes omitted’ ;

_ influence learner invo1vement7
(6) What was the procedure for school se1ection’ »
(5) What was the time period of observation’ The report
states 14 hours total - per classroom but when did these
14 ‘hours take pléce’ In two days? ‘In seven days’ Over .
six months? - |

The questions above could have been answered in only one to two

' ‘paragraphs-in the report. . Why were they missing’

1

33



A minor point did disturb me, ‘The tables (a total‘of nine) were
printed at least three pages later than the written description of
the tables. This lag reflects the inefficient table designs evident
'in the report. It would have been possible to report every bit of
~ data collected using at most three tables. _
An interesting aspect of the report was the high level of involve-
‘ment for mathematics. It would have been advantageous to have time-on-
task (average minutes per day on each academic subject) also studied in
conjunction with this investigation.. . There ‘would seem to be a tie 4
between time-on-task and level of involvement. This investigation did
.not address’this issue.
‘Given the concern for male and female attraction to mathematics, .
it would have been enlightening to have a male'and female breakdown
for the level of involvement in mathematics. Over all academic sub-
jects, 75 percent of the females were definitely involved, in compari—
son with 70 percent of the males. Also, 0.4 percent of the males were
 coded as misbehaving while O percent of the'females were coded as mis-
behaving. . I believe these figures may show the bias of the coders.
' There is a basic question that must be asked concerning this
. report: does the mathematics education community need a research
report to say "low achievers are lessvinvolved than high achievers"?
My second-grade sonlhas already Eonclu ed this obvious.obServation

from his few years of experience in a classroom.
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A dPugpose

. number of expert advisors.
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vc:aéber, Anna 0.; Rim, Eui-Do; and Unks, Nanky J. A’SURVEY OF CLASSROOM

- PRACTICES IN’ MATHEMATICS: . REPORTS OF FIRST, THIRD, FIFTH AND SEVENTH
~ GRADE TEACHERS IN DELAWARE, NEW JERSEY, AND PENVSYLVANIA. Philadelphia:
&

Research for Better Schools, Inc., 1977.

Abstract and comments prepared for I M.E. by HAROLD L. SCHOEN

‘bUniversity of Iowa.

,jihis-study was a survey of mathematics classroom practices and

teacher characteristics in grades 1, 3, 5, and 7 in Delaware, New Jersey,

and Pennsylvania. Data were gathered via teacher questionnaires con-

" cerning time spent teaching mathematics,; use of motivators, classroom

structure, classroom management, professional opportunities for teachers,

and teachers' uses and attitudes toward uses of the hand—held calculator.

7 2, Rationale

The authors cite the Euclid Conference Report and thé...ﬂpME

. Report as supporting the need for more dependable data on what actually

happens in the cldssroom. The teacher questionniare was based on the

1975 NCTM survey and influenced by several other questionnaires and a

’

3. Research Design and Procedures

L 1

An original target sample of 3000 teachers was selected using a

.stratified sampling provcedure to proportionally represent;rural, city,
suburban, and metropolitan schools in the three states'and in grades .

1, 3, 5, and 7. In early January 1977, each school's packet of materdals
was malled to the school principals, who chose target teachers at the
specified grade levels. By the February 15 deadline, 1343 questionnaires
(A32) were completed and received. A stratified sample of 25 of the
respond{nts was interviewed to determine how teachers interpreted the
quegtions. ‘For the most part, questionnaire results are summarized in
terms of the}percentage of responses to alternatives within the constructs
described in the Purpose section. Conclusions were based on these find-

ings and on insights derived from the interviews.

41

ot



29

4. . Findings
: It,iﬁ not possible'to‘adequately‘summarize 30 tables of reSponse
. frequencies‘in-the allotted space. Therefore, the author's most in-

' teresting -and sometimes most’ unexpected conclusions baSed on these re-
doponses are reported. of fourse, the choice of results for i‘plusion
=here must be blamed on the abstractor s biases. ‘

Concerning time, most schools had 180-184-day school years and

the average school\dagywas 5.25 hours long, with most, mathematics classes
- meeting daily for 36-45 minutes. The most often reported.number of
‘_minutes of daily c1ass time spent on se1ected activities were are fol-' L
lows: introducing new work (11-15), practicing new ‘work (11~15 in
grades 1 and 5; 16-20 in grade 3; and 6-10 in grade 7), reviewing home-
work (6-5 in grade 1; 6-10 in grades 3, 5, and 7), practicing review ;
concepts and drill om basic facts (6=10 in grades'l, 3, and'5; 0-5 in
grade Z),'and#discipiining and managing~non-mathematics oriented activ-
ities!(l-S);" Homework was never assigned by 48.9%;25,the first-grade
teachers, while homework assignments four times a .wéek were common:
at the other grade 1evels. One basic texthook was used by most or a11'
students in 81% of first-grade classes, decreasing to 632 of fifth-

- grade classes. ‘ ) : '
Concerning motivators, 58.5% of the first-grade teachers reported i

using manipulative materials daily. This use decreased as grade 1eve1

increased, with 37.2% of seventh-grade teachers never using manipulacives.

The response pattern for\use of games and puzzles was similar'to thac
of manipulatives, although 42% of seventh-grade teachers reported.nsing

games and puzzles at least once a month. Over 50% of b'reSpondents

. reported using metric measuring ‘equipment less than once a ‘'month. At

all grade levels surveyed, about 907 of the teachers reported that in
' mathematics they rarely or never use television, computer-assisted in-
, ltruction, ca1cu1ators, or computer terminals.

Concerning structure of the program and placement of students, SO%
to 602 of the teachers reported that state mathematics objectives either
" do not exist, to their knowledge, or that state objectives exist but
they do not use them. In fact, state mathematics objectives exist in

all three states. On the other hand, district mathematics objectives



S. - Interpretations

were used to plan lessons by approximately 55% of the teachers, while
over 70Z at all levels used basal mathematics textbook objectives to

plan lessops. The most typical class sizes ranged from 21-25 in grade

1 to 26-30 in grade 7. In first grade, 74.5% of the classes used het-

erogeneous grouping, while by grade 7 this has dropped to 38.5%, and
53.8% are homogeneous with a single group. Individualized instruction
was ‘used predominately by 10Z of the first-and third-grade teachers,

16%2 in the fifth grades, and 7Z in grade 7.

Concerning classroom management, 717 of the teachers at a11 grade

' levels reported hav1ng no ‘classroom assistance of any kind.

Concerning professional opportunities of teachers, in grades one .

through five about 48% reported not having, and_42% to 44% reported

. having, a mathematics coord1nator. Among seventh-grade mathematics
‘teachers 59% had miithematics coordinators and 402 did not. About 95%

of teachers in grades .one through five do not have a membership ﬁina

' mathematics teachers association, while 347 of grade 7 teachers are‘

members of such an organization. . .
Concerning hand-held calculators, 94% of the teachers in grade one, _f“

90.6% in grade 3, 79. 67 in- grade 5,and .73.6% in grade 7 reported never *

using a)calculator_in class. Teachers at each grade_level indicated

that the calculator was appropriate for a higher grade level. In first-

;grade classes in which calculators were used, 84.67% of. the users reported

that the calculator was used to provide drill in basic facts. Approx-
imately 80f’of the calculator users at the other grade levels reported
using calculators for checking work. Most commonly cited reasons for.
not using calculators were lack of availability, prohibitive cost, and

uncertainty about ‘their effect on learning basic facts.

. ,
A few trends or themes were noted as follows.

1. Although'most teachers rely on and follow the sequence
of one basic text, they often devise their own supple—
mentary worksheets and materials.
2. Evaluation for placement and assessment ‘'of pupil progress
seems to be dominated by teacher-made measures and.teachers'’
- informal perceptions. >‘

-
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*,'3A‘ Hhile standardi:gd tests are widely used above the first
S 1.1 grade levelr they do not appear to play a major role in o
{ L R -grouping procedures. . : B
.‘iim;; '*: 4;* There is little evidence*of a movement t ard metric
'"measurement or the use of hand-held calc ators in the
. classroom. - ' - .
5{ Television, computers, and even manipulative materials
" have made few inroads into the ‘curriculum.

6. While teachers believe that basic ‘facts and computational..
'algorithms are very important, the reported amounts of
time spent on drill and practice did not reflect the -

' concern for this area. L ' '
.3'7., Over'half the elementary school teachers’either do not
4 have or do not know they have a district mathematics

9coordinator. With few exceptions these_t’achers do not

belong to a mathematics teachers organization and are ‘
not apt to see their journals.

b Abstractor s Commentsg ’ T

The results of this survey are interesting. They are generally'
consistent with the results of three national surveys which will be

aummarized soon by James Fey in the Arithmetic Teacher and the

o
Mathematics "Teacher. It appears that many curricular and instructional

innovations were figments of thepimagination of educational writers
and"inufact had little impact on school practice. Fey also 'reports
a strongly conservative attitude among teachers. ' '
.’f' Assuming these surveys are accurate, and the evidence is mounting
';to support that assumption, how should these findings be interpreted?
One interpretation is to view the teachers as a conservative (perhaps
 even lazy and ignorant) group who are the major cause of children s low
levels of mathematics learning. Another view is to accept these find-
ings as a part of real life in the classrooms, recognizing that teachers
as a group are dedicated to children and their learning, but are faced
with the very difficult task of meeting a broad set of needs of 25

children for six hours a day.

2
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..-_f i : If we who write jOurnal articles and oth&r gems of ‘wisdom in

. 'education respect teachers as competent, sinC&re, aﬂd capable of

ully'interpreting their own experience (whifh is vastly differ—.7
. ent Ei;m our. own), then it seems to me we ar€ jefy ¥ith the second view-
'Jpoint. Por educational researchers in the areas of Qurriculum and in-
struction, this says that we go to the practitionefs for our- theory.

o We begin by studying the real-world school sityatjont» not by referring
to psychological theory or academic speculation (a1though these will
surely have a secondary bearing on. our efforts) ftﬁm this point of
view, if "modern mathematics," individualized inger¥Ction, or amy other
innovation failed, it did not fail ‘because of teachers. It failed .

"'because it did not account for educational reajitiess and teachers,

with their strengths and weaknesses, are part of ¢noSe realities. Granted,

1 have no foolproof answer“gfor how to effect "desifable" changes in
curticulum and instructio ﬁbut it appears to pge th3t results of surveys °

such as this one suggest that we, had best stabt With the real world and ﬁﬁ
e "sl‘rp .. / ”N 9. 1¥ Y . . LA . "An\v-

A e ., cmaemn D 4B 0

go from there.




A NOTE OF CLARIFICATION in regard to:

Pascarella, Ernest T. Interactive Effects of Prior Mathematics '’
Preparation and Level of Instructional Support in College .

- TR . Calculus. American Educational Research Journal 15 275 285"'f'f' ‘
o : : Spring 1978. _ I L S
/} ~ Pascarella, Ernest T. Student Motivation as a Differential Predicator Vﬁf :
' - of ‘Course Outcomés in Personalized System of Instruction and f
Conventional Instructional Methods. Journal of Educational lfg; Tl

" . Research 71: 21-26; September-October 1977.

Pascarella, Ernest T. Inte action of Motivation, Mathematics Prepa— t";
ration, and Instructiopal Method in a PSI and Conventionally ~, =~
Taught Calculus Course. AN Communication Review 25. .25—41, N e

L . : Spring 1977. 3 L

All were sbstracted in IME in Volume 11, No. 2, Spring 1978, pages 43-45;

,a;

The author of the articles, Ermest T. Pasea:ella:of the University;ofbi,
Illinois at Chicago Circle, sent .the foilowing note of clarification;--'

‘ In my recent articles abstracted in IME there is a factualv- '-'r-" T vf
, S .
. error attributable more to my reporting of the findings than [L' ' ‘ y o
to the abstractor's reading of the findings. The studies are Lo e
) e & -}

in fact based on three independent samples, not one. .There
is also a clear replication of the_mathematics ‘preparation x .. 7 * !i,

instructional support interaction~in the AERJ.paper.
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_k. Sawada, Daiyo and Jarman, R. F. INFORMATION MATCHING WITHIN AND BETWEEN
RN ADDITORY.AND VISUAL SEVSE MODALITIES AND. MATHEMATICS ACHIEVEHENT .
Y Journal for Research in Mathematics Education 9: 126-1363 ‘March . 1978
s Abstract and comments prepared for I.M.E. by PAUL C. BURNS
// University of Tennessee, Knoxville.
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The general hypothesis to be tested is that there exists a predic-

tive relationship between.modality matching abilities and mathematics
_ achievement. Four specific hypotheses are:

'a. There exist significant correlations between mathemstics

_ 1achievement andlmodalitj matching’abilities;

b. There is significant variation‘in these correlations across’
. three IQ ranges (low, medium, and high). . - 4' : ‘

c. The magnitude of the correlations involving mathematics and
 their variation over the IQ ranges will be as great as or{

greaﬁ%? than the correlations involving reading achievement.
d.

_The intercorrelations of the Modality Matching Abilities $how
‘significant‘variatibn‘across_the three IQ'groups.

»

" 2. Rationale

A review. of recent literature reveals a paucity of mathematics

education research that incorporates sensory modality matching ability

as a central variable. (The Sensory Modality Matching paradigm is one

1n which a stimulus pattern is presented in one sense modality and the
child's task is to identify an equivalent pattern in the same or 'in a
different modality.)l The authors believe many, if not most, learning

experiences in school mathematics assume that the pupil is competent

in higher-order mediational forms of matching. Resesrch involving

: {
multiple embodiment using different modes of representation (often

conducted in a mathematics laboratory) has been inconsistent and has

~ resulted in unsupportive conclusions in terms of mathematics, but, in

contrast, has resulted in support of the conclusion that auditory-

visual matching ability significantly predicts readinglability;

47
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' taken from the Stanford Achievement Test Form W, 1965. Word Mean—m
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The final sample consisted of 180 fou th-grade boys selected in a

"stratified random mannet from 19 public schools ‘in predominantly middle :

: socioeconomic areas in Equnton, Alberta. The ‘accessible population,v.

vas stratified into nhfee IQ ranges (71-90 91- 110, and lll-l30) based

~on the verbal IQ score of the Lorge-Thorndike Intelligence Tests # with -
- 60 boys selected from each of the three IQ ranges, previously excluding :
. lny subjects with identifiable family, personal,-or disability pro ems,

‘The sex variable was held conmstant in order to avoid any spurious corre-

J?’

'-lations due to disparate means for boys and girls on. any of the variar

5;

'7

blﬁs. .. - . ’ i . ‘ ) _‘., .;'» .

K Four modality matching tests were developed for the study' (
auditory-auditory (AA) matching, (2) auditory-visual (AV) matchingy
(3) Visual-auditory (VA) matching, and (4) visual-viSual (VV) matcﬁhng.

| All tests were of the multiple-~choice format, consisted of 35 items

each,_the first 5 of which were used for practice.. Below is an exsmple
of an auditory-visual match task: '
Stimulus pattern (beeps) ) . , N S

o " 0000 oo o o
comparison pattern (dots)~~ﬂ—~~ ;

"{. FO, - e o o e s & ‘1

u-'The child was presented with a temporally ordered pattern of "b eps"

and was to match this- pattern with a spatially presented set ofngts.
A common stimulus item was used for AA, AV, and VA, but the visﬁal-

visual test required the inclusion of more complex patterns in r&er

to avoid ceiling effects. KR-20 reliability coefficients for thefour
tests ranged from 0.60 to 0.84. f L ,J

‘

Four achievement'measures were utilized. Three subtests were‘ﬁ'
ing, Paragraph Meaning, and Word Study Skills. The MathematiCs
Achievement Test was one produced by the Edmonton Public School
System' the KR-20 “as 0.87. This test is tailored to measure the -
behavioral objective cited in the Edmonton mathematifs program. ! D
A simple four-by-four Latin square design was used to balagcé .
the order of administration of the modality matching tests. Th

‘= - | 4
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;:fmndality matching tests were administered in small groups of - four to
"f[ gix subjects, whilg\;he achievement data were obtained from central .
"office files.

v e Findings R ; o e : S A .
B p' The data supported ‘the four hypothes@S' there existed signifi-_;
cant correlations between mathematics achievement'and_mod‘}ity match-
ing abilities: there was significant'variatioﬁ’in these correlarions
across the?three I0 ranges; the magnitude of the correlations in the
modality matching abilities showed significant variation across the
three IQ groups. For mathematics, there was a correlation of 0.56 -
_with AA matching ability in the low IQ group and significant relation-
ships betveen mathematics achievement and;all'the modality matching‘ :
abilities (AA, AV, VA, WV).for the high IQ group. All five signifi-
cant correlations involving mathematics were as great or greater than '
.1those obtained for reading. The changing relationship of AA perfor-'l
mance to the other three modality matching abilities gave support to

rthe‘fOurth hypothesis,

5. Interpretations
While it is concluded that there is a relation between modality

matching ability and mathematics achievement, it appears to depend on
- (8) the type of modality matching -involved and (b) the IQ level of -
~ the pupil. With pupils of low intelligence, the auditory-auditory
matching ability is a good predictor of their mathematics learning.
.In the high IQ group, mathematics achievement seems to bé uniformly
dependent on all four modality matching'abilities, but this seems to

not hold with pupils of medium intelligence.

Abstractor s Commenta

The researchers are to be commended for the clear and comprehen- ;
sive description of the study and for thoughtful discussion and inter-
pretation of the findings. Their comments on recent related studies &
(cited'in the references) indicated acquaintance with previous work,

permitting the present researchers to build upom it,

FRIC | 43 ‘




;'flttempt to study both sexes at various grade levels, particularly

_w?It appears ‘that further study of the nelevancy of sensory modality'
-matching ability for mathematics (a counterpart to much work of this
o nature in the.field of . reading) is- justified Further research could

.first--and second-grade levels. Other. sensory modalities, particularlyv
- the kinesthetic, could be incorporated into the design, as well as a
’acombination of modalities. .The use of a standardized mathematics test .
f.as an achievement measure provides some readers more- confidence in the
results. ' '

Once verified and refined as modality tests, another step would

‘be to simplify the modality tests as much as possible 80 that they
could be easily and rather quickly administered by the ¢lassroom

'teacher. Equally important, teachers, upon interpretation of test

results, would need assistance in methods and materials for adjusting

or individualizing instruction to differing sensory modality abilities¢3
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‘ Walton, Gene A.; Havens, Kathryn Ellen, Johnson, ‘Helen Delores and .

.+ Paige, Donald. .A FOLLOW-UP STUDY OF TWO METHODS OF TEACHING MATHEMAT. S.»~kﬂa
G TRADITIONAL VERSUS NEW VATH. School Science and. "athematics 77: '25.w;
S ,j"hrch 1977. . .. S N "

4 . .
)

T Abstract and comments. prepared for LH. E. by DOYAL NELSON";

nuhivetsity of Alberta. _ - s ,
" 1. Purpose - - , ' ' P
: - L

uiThe stated objectives were as follows: -
(a) to study the effects of traditional Versus modern mathe- .
4 patics on students L @”’ ’ . wi,l'_ﬂJ
' (b) to study the outcome of modern math (sic) .and -any . impair-
: ments that might occur in later levels of mathematics
'(c) to study differences in grades and standardized mathe-
" matical test scores 'in two different patterns of mathe-

" matics learning LT , o ‘ L -

?f S 2, Rationale :
o - fThe mathematics grades assigned by teachers at the ninth-grade 1eve1

-Vere oompered or two groups of students selected at the seventh grade.

The contro _grpup had taken traditional mathematics in grade seven while
the experimental group had taken a program in new mathematics in that-
grade. Apparently, though not stated spec1fica11y, both groups had. sim-

Alar mathematics instruction after grade seven.  In any case, there _
were no differEnces noted in teacher—aSsigned mathematics grades at the
end of grade nine. | ' |

" In the study reported here, a composite of high school mathematics
B8rades (Algebra I, Algebra II, and Geometry) assigned by teachers were |,

- obtained from school records and compared for. the same two groups to
test further the effects of the different instructional problems which
Occurred. in grade seVen. " The records also contained Practice Scholastic
Aptitude Test (PSAT) scores and these Scores were. also compared for the

,ﬁﬁme two groups.

. I S
» ’ : . . o - “ o
- o . R . . . P Ty
3 P -



3. Research Design and Procedure

‘

' Ninety subjects were chosen randomly from among a 1965 66 seventh-

"grade population following a traditional program in mathematics._ These

comprised .the control group.. Ninety more subjects chosen from a 1966-67

‘\;grade population following a program in "new" mathematics were
k”ed one-by-one with the control subJects and were called the experi-
-roup. Matching was based on mathematics grades and Iowa Arith-

-~ e {
metic Test scores. The teacher-assigned mathematics. grades of some

“members of these two groups were compared in a previous study at the end

of'grade.nine and there was no significant differences noted in the grade

.distributions._

High school mathematics grades consisting of Algebra I, 1I, and IITI
and Geometry were taken from school records for the students remaining

in these two groups.' PSAT scores for them were also obtained from records.

_There were fifty-five of the original ninety subjects still in the con-
_trol group and fifty-eight of the original ninety in the experimental

group. How much matching still existed is not given. ' .The composite

- mathematics grades and PSAT scores were compared by using chi-square and

-t respectively. Chi-Squarevtests were used to compare the distributions

of high and'middle achievers as well as the total group. The t-tests

B vere employed to compare high m!ddle, low, and total PSAT scores for

.

the two groups., : S .’. : ! ; T

4, Findings

Two tables included in the study summarize ‘the findings and are
reproduced here. '

52
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DISTRIBUTION OF COMPOSITE GRADES

TABLE, . ‘A B € D Fr STUDENTS
f;:I‘High‘échooi ﬁathema;ics-ggades of 16 ..11°15 12 0 Control
.. twenty-two high achieving Senior - L ' T
high school control and experi- =~ 24 2513 4 0 Experimental .
‘mental students. I T o B : : :
IX Senior high school mathematics 1 6 17. 9 3 Control.
grades of the seventeen middle- - _ -
achieving senior high school . .2 26 15 6 -0 .Experimental
control and experjmental students. S o : '
III Mathematics grades of the fifty— 19 26 .48 30 4. Control
five senior high school control : | - N
and experimental group students.. - 28 57 43 21 0 - Experimental

" "Note: X2 for Table I = 10.089
Table II = 14.904
“Table ITII = 17.622

' x? at .05 lével of confidence = 7.962

Planned cdmpafisbns'(t-tests) of Practice Scholaétic Aptitude Test (PSAID‘scdres‘

- for the high-, middle-, and low-achieving control versus the high-, middle-, and
- low-achieving experimental students and the fifty-five control versus the fifty-
7 - eight experimental senior high school subjects.

o bﬁﬁjects o

t-tests
scores _ e

. High-achieving Control versus Experimental

 'Middle-achieving Control versus Experimental

. Low-achieving Control versus Experimental
Control group versus Experimental

2.442%
1.613
.657

2f021 o f\\\/

%gignificant at the .05 level of confidence.

[
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A third table summarized the ninth-grade study and is reproduced

here so 1t can be referre to later.

-, ' . .
DISTRIBUIION OF GRADES S
TABLE . . . o S A B C D F¥ STUDENTS
I Tventy-two high-achieving - -4 5 9 4 0 _,Cbntrol
ninth-grade control and ° ‘ i L
experimental students. - . 510 5.2 0 Experimental
' II Seventeen middle-achieving = 1 3 8 3 0  Control -
ninth-grade control and . o i
: «experimental students. B 11 5 2 0 Experimental’
. o o ‘ y v | o
ihiiimgi;teen 1ow~achieving ) 4 : 1 3 9 3 0 Control
ninth-grade control and . ' _ . ' '
experimental students. . . 2 .1 8 6 9 Experimental_ .
IV Fifty-five ninth-grade 6 11 26 10 2 Control
. control and experimental ‘ ' ) ‘ . :
group students. : . , 8 22 18'10 O Experimental

»

#A = Excellent, B = Above Average, C = Average, D = Below Average, F = Fafl
Note: X2 for Table I° = 3.587 . » - Co
T Table II = 6.840 . ; -
? Table III = 2,404 .
o . Table IV = 7.309
%2 at .05 1eve1 of confidence = 7. 962

5. Interpretations '

The general finding was that the experimental group obtained signif— o

" {cantly higher mathematics grades in. high school than did the control group.
. The same kind of finding also ~applied to the PSAT test scores.

In the discussion the authors claim the study indicates that, the
better students, if challenged and motivated to learn, possess the poten-

tial to excel and benefit from the modern approach to matHEmatics instrue-

- tion. The average student who had had'"modern".mathematics-instruction

in seventh grade apparently did ndt come up to the expectations of the

investigators, while low achievers from the grade seven class who had

.0
.
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_1natruction in "mldern""mathematicslshowed-no superiority at all. In

any case, the authors claim that the study demonstrates an advantage
of the new curriculum‘in mathematics over the conventional one. They

aluo imply that participation in the new mathematics curriculum in seventh

} grade resulted in higher mathematics achievement and better ability scores

several“years—later—in segior high school.

. . N 4. . o

|
- Abstractor's Comments

~ Before placing any confidence at all in’ the reported results of this -

study, readers should consider the following i

1. Why would the investigators go to ‘all the trouble of
getting matched sampleS'whenzall thelsubsequent analyses
were on few more than half the original'sample and no
attention gi en (or at least reported) to whether there
remained any matching or not? What does thig say about
the-randomness of the samples? Why weren' t new samples
_chosen with some demcnstrable randomness?

2. 'Why would the table for the distributions of mathematics
grades in ninth grade suggest that there were VSeventeen.
middle-achieving ninth grade’control and experfmental
subjects” when, in.fact, there were 15 control subjects
and 19 experimental ‘subjects? he'casual readerﬁmight
niss discrepancies. such as this and 8o on assuming that

:the information @as on matched groups. ,
3.- What high. school mathematics grades were included in the
high séhool composite?‘ The total number of grades-shown'
for the 58 experimental subjects was 149 while:for the
55 control subjects the number was 127. In one place in
the report we are told the high school mathematics,grades
jincluded‘Algebra l and I1 and Geometry. On the same.page

. we-are told the compos%te‘(shouldn't it be aggregate?)

‘ grades were made up from Algebra I, II, III, and Geometry.
- One has to assume that the composite of these teacher-
agsigned high_school mathematics grades were not for the

o same mathematics courses for every student. What sort of

.55



unknown effects would ‘this introduce into the composite
(aggregate) distributions’ . ' . '
'"4; ﬂhy were not all points listed under Purposes attended
' to? For example, what attention was given at all to
"impaitments"’ 1s ‘the word "math" used in that section

- A "

meant—to—mean—mathematics7

4

".5' How does one explain the "no significant differences"
¢ 4n grade nine when. followed’hy significant differences’
in high school° Ié?there assumed to be a delay effect
of new mathematics instruction that doesn t surface -
‘ until after three, fOur, or five years? L
6. Bow could one aécept from evidence in this report thatf‘
‘ ’: "better students if challenged and motivated to learn,‘
possess the potential to,excel and benefit from the - {"%
modern approach to mathematics instruction"? There isf‘ v. W
absolutely no evidence presented that students were ' ’

challenged and motivated more ih one- mode at the grade

seven level than in the other. The statement that "the ‘u'—"'i

' improvement of the new curriculum over the conventional

" one warrants the utilization of this innovative<Fechnique

Iﬁf

:"-‘is not supported by any data supplied and as far as . I can

%" see has mot even been addressed.

v "

7; What was the history of these two groups of students from
_ -grade seven through grade twelve? What instructional T
differences, if any, were there after grade seven? In '
fact, one wonders what differences in instruction there
| really were in seventh grade. o
There are many other serious ‘questions which could be asked about-
. this report.. The number of unanswered questions leads one to conclude

-ithat it cannot be a faithful report of what happened during and in the

' investigation. If -it is(n6t a faithful report, why-wouldiit_be accepted

for publication?

. . '
. . . .
) . , . . . .
. . . »
. . . . . . .
- . . : . . .
. ‘ . ’

s
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L;thte, Lillian. "LOGICO-MATHEMATICAL AND SPATIAL DEVELOPMENT IN CHILDREN:

G UNDERACHIEVING IN ARITHMETIC. Alberta Journal of Educational Research
e - 22: 280-296; December 1977, o ‘ .” .

Abstract and comments prepared for I.M.E, by MARTIN L. JOHNSON,

- University of Maryland. _ R
-1, Purpose . ).

. Pour questions were investigated'
| (a) Wilk elementary school: children classified as achievers, under-
~achievers, and nonachievers in arithmetic be characterized by
specific patterns of development on- the.Wlsc, ‘tests of logico-
mathematical concepts, and/or tests of spatial developmentl =
:(b)'If specific patterns of development do characterize children
at the three achievement levels, will the patterns also vary
across the variable, chronological age’. L
(c) Are one or more measures of spatial development related to
arithmetic achievement’ RS '
(d) which of the four areas of the natural number system assessed
Do o : are most seriously deficient at each of the three chronologi—
S cal age levels?

2, Rationale
- The .etiology of arithmetical disability has been the subject of
" much research. Two theoretical positions emanating from this research
-identify both cognitive and spatial—motor factors -as being related to
 arithmetic performance. The ability to’ conserve h:s correlated ‘signi~
ficantly with arithmetic achievement in young children. In kinder-
garten and grade one, nonconservation in number concepts appears to
- .be an etiological factor inm arithmetic disability. There is insuffi-
{ - eclerit evidence regarding the relationship of other logico-mathematical
' o tasks, such as classification and arithmetic achievement among older:
children, although it is postulated that arithmetic difficulties are
related to preoperational thought level on such tasks. A second posi-u
':tiOn is that arithmetic disabilities are ‘related to and possibly caused

by.spatial—motor disabilities. Many studies are reported in which




performance onfperceptual and representational space tasks;correlate
ligﬁifieantly with arithmetic performance with children younger-than"

"nine YEars. ‘The exact relationship between spatial-motor ability and
w> .

' lrithmetie ability is of yet undetermined

3. Research Design >n and Procedures
The sample consisted of 87 children from three age levels: seven, s

' nine, and eleven years. At each age level children were identified as

arithmetic achievers, underachievers, and nonachievers based on their
total arithmetic ‘score on a diagnostic test. Achievers and under-
achievers were ,,selected from a large elementa:*‘ school serving a wide
economicumix.-<Nonachievers at ages nine and eleven were selected from’
elasses for learning disabled while seven-year-old nonachievers were
referred by school psychologists from two elementary schools.
) Th *tests given vere: the WISC; three Piagetian logical thinking
tests .on classification, number conservation and seriation, conserva-
tion and measurement of length' vi8ual perception using the Frostig
Developmental Test 2& Visual Perception' motor development using the
Oseretzky Test of Motor Development' and five Piagetian tasks of
representational space. '

- The Tbkey Gap Value Statistic was used to identify significant

differences among means (p <, Ol) across the 35 variables measured. o .

- A multiple stepwise regression analysis ‘was computed for the three

age 1evels to determine which variables were Contributing the greatest
percentage of variance for the Total Arithmetic Score. \ N
A

4. Pindings _ , _ ,
v Verbal IQ was a sionificant factor at all age levels, although

performance'IQ was not. Most subjects were operational in number
conservation, conservation of length and measurement-tasks. Only'
two groups were operating at the expected stage on the’ seriation

task., Seriation, class inc1usion, length conservation . and number
conservation accounted for 71.69 percent of the variance at the seven-

gear level. "At the nine-year level, WISC Vocabulary and a Piagetian

~ measurement task accounted for 61,16 and 15.19 percent of the variance,

v

58"
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reapectiVely. Figure‘Ground and FormIConstancy from the Frostig were

': aignificantly related, but on1y at ages seven and nine, ‘Motor ability
was not significantly related.- ‘One of the five representational space
tasks, the concept of opposition of left and right, was significantly ,

‘related to arithmetic achievers but only at the eleven-year-old level,

contributing—34~40—percent»ef_the_variance,mwhileTWISC;verbal_IQ_cgnr o
tributed 31.26 percent. ' Seven-~¥ear-old underachievers had most
difficulty with place value, while- computational skills was most

difficult for nine- and eleven-year-old underachievers. ~

'«5} Interp;etation _
‘The author concluded that "specific patterns of cognitive and

spatial-motor development do characterize school chiildren at: differ-.

ent achievement levels and the patterns do vary with chronological ,
age." IL\gico-mathematical concepts play a role in arithmetic per-ﬂf:°{f;;;
formance at seven but decrease in importance as age increases. The .g ARy

‘lack of significance at age eleven of visual perception was vieweq '

as indicating that children begin to move away from purely percéptual

strategies at about nine years of age. -

¢ ’ . .k.. :
Abstractor'é?Comments, &

i . \ g ™ e '\: .
~ The etiology‘ arithmetic disability 18 among |
. for mathematics education researchers.‘ Stddies are'desperateiyineeded

to help researchers and practitioners witH/this prdhlem. ﬂ is stud]&
unfortunately, gives no new insight. Few interpregatioﬁsiéan be drawn:;

from this study because of serious omission probleﬁs.’ A few such .
problems are listed. below: y‘“¥ S 4YQEP ?? f{':ii,' 5 v ;;’\:? A

Ly,

1. Sample selection procedures were not clear. ,yhis Study wo “f,':ﬁ‘
be quite difficult to réplicate b&cause too 1ittle is known -

about -the sample. o c' ;v g";;_ ;?.f SJ,_ ;“:f :T}:f}_i
2. No description was given of the diagnostic qast. What we;e F b '

the items? Since achievement classification were made f;om 'yfffg:ﬁ

performance on this test, ‘some. mentiﬂn shoqig have been madg\ G

L ‘!\‘DJ R

'of test validity, specific diredtions abOut adminiStrdtion ,.Q;
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The method used‘to designate achievers, underachievers, -and

nonachigvers'is very questionable. Foﬂ instance, “1f two

childftn scored at the 75 percent level did they answer the .

same - items? Iﬁ ‘not, why grOup them together as ‘achievers -

'vith the implicatiOn that they were comparable in arithmetic

™

:knovleage’ ;1‘ - L "Q j'

R

L.Group statistics often teqd to hide important relationships.
v AN analysis of the performance of each child across tasks '
-;would have allowed the researcher to 1dentify specific

patterns of behavior. This type of information is much

more use£u1 to'researchers and practitioners attempting to

plan programs and teach children with arithmetic disabili—

-
N

G
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. Indicator of Early Formal Thought; Developing a Paper-and-—

Pencil Test. .School Science and Mathematics . v78 n4, pp
297-303;.April 1978. = - ‘ T~

137

Maffei,*Anﬁhony c. _Stqdénts' Attitudes of . a G@od) -
78

Mathematics Teacher. School Science and Mathematics
" n&, pp312—4;§?pril 1978. :

139

Greabell, Lqph C. The Effect of Stimuli Input on the

Acquisition of Introductory Geometric Concepts by Elementary
-School -Children. School Science and Mathematics v78 n4,
pp320—6, April 1978. : .

140

Hollander; Sheila K. A Literature Review: Thought

Processes Employed in the Solution of Verbal Arithmetic
Problems. School Science and *Mathematics  v78 n4, pp327-

141

34, April 1978.

Vest, Floyd. Disposition’&f Pre-Sefﬁice Elementary

.. Teachers Related to-Measuremént,and Partition Division.
~ School Science and Mathematics. +v78 n4, pp335-9, April 1978. -

156
.~ the ‘Basic Facts.. NCTM Yearbook, ppi3-38, 1978.

158

Rathmell, Edward C. Using Thimking Strategies to Teach

Davis, Edward J. Suggestions for Teaching the Basic

. Facts of Arithmetic. NCTM Yearbook pp51-60, 1978.

161 °

Hazekamp, Donald W. Teaching Multipliecation énd -

-"pivision Algorithms. NCTM Yearbook pp96-128, 1978.:

162

Ellerbruch, Lawrence W.; Payne, Joseﬁh N. ‘A Teaéhihg

‘Sequence from Initial Fraction Concepts Through the Addi-
tion of Unlike Fractions. NCIM Yearbook ppl29-47, 1978.

163

165

i-f-Bright;'George W. . Asseésing the‘Developmén; of
o gomputation Skills.- NCTM Yearbook ppl48-62, 1978.
N . . o .

Backman, Carl A. ‘Ahalyzing Ch;ldren's Wbrk.Proéedu?es;

" NCTM Yearbook ppl77-95, 1978.

@ . 0

-

2
61 e



. my 182

" BJ 182

170 .. Hart, Kathleen. The Understanding of Ratio im. the ;

' January 1978.
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.Secondary School. Mathematics in School w7 nl, pp4-6,
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197+  Ethelberg-Laursen, J. Electronic Calculators and1 ;
. Arithmetic: Two Investigations. 1 -An Experiment 1n,
_ Danish Schools. Mathematics Teaching n82, pp24-5,

March 1978. ' ' . Lt
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198 ' Coward, P. H. 2 Electronic Calculators in Further
~ Education. Mathematics Teaching, 'n82, pp26-8, March 1978.
: |
199 .  Trowm,’ Anne. Teaching Style, Mathematics and Children.
Mathematics Teaching, n82, pp29-31 March 1978.-‘ , é {

299 . Bernoff Joshua D., Rowe, Mary Budd. A Comparison of
Two Methods of Teaching the Metric System: Bilingual vs.!
Immersion. -Science and Children v1l5 n8, pp27 ‘May 1978.;

1667 B Mnller, D. J. Children S Concepts oﬂ Proportion. éhﬁ

Investigation into Claims of Bryant and Piaget. British’
Journal of Educational Psychologz v48 ptl, pp 29—35
February 1978. o

"d

670 Shayer, M.; Wylam, H. The Distribution.of.Piagetian'
Stages of Thinking in British Middle and .Secondary School

“Children 11-14/16 Year Olds and Sex Differentials. British
Journal of Educational Psychology, v48 ptl, pp62-70, SR

February 1978.

671 Claxton, G.; Acres, F. Does How-Yoquearn Maths -
. Influence How You Form Concepts? British Journmal of

BEducational Psychology - v48 ptl, pp79-83, February 1978.;

4dng. Forum for the Discussion of New Trends in Education
. v20 n2, pp46—9 Spring 1978. ,

936 Fitzgerald,A., ‘Pupils' Performances on Industrial

Selection Tests in Relation to Their Mathematical Back-
ground. Educational Research v20 n2, ppl22-9, February
1978. ; o ' , o .

939 Essen, Juliet And Others.’ Long-Term Changes in the

School Attainment of a National Sample of Children. _Educa-

. tional Research v20 n2, pp143-51, February 1978 o

950 . Silverstein, A. B. Note on the Norms for the WRAT.
-Psychology in the Schools - vlS n2, pp152-3 April 1978.

959 Carter, Donald E.; And Others. A Comparison of the
" Visual Aural Digit Span and the Bender Gestalt as ’

‘Discriminators of Low Achievement in the Primary Grades.
Psychology in the Schools v1l5 n2, ppl94 -8, April 1978.

827  Sherwood, Philip. Mathematics and Mixed Ability G*oup— ‘
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L EJ 183 942 n. Siegler, Robert S., Vago, Stephen.  The Development of
- *a Proportionality Concept: Judging Relative Fullness.
Journal of Experimental Child Psychology v25 n3y pp371—

95, June 1978 .

B »\.'BJ 183 950 . Adams, Marilyn Jager. Logical Competence and Transi-
T tive Inference in Young Children. Journal of Experimental

I Child Paxchology ' v25 n3, pp477-89, June 1978. S
B A | 184 423, 'eiE‘ ein, Irwin K. ‘The Doctor of Arts Degree in Hathe- '
B ' matics ‘at the University of Illinois at Chicago Circle. - T

Colorado. Journal of Educational Research v17. n3, ppl6-8,:
Spring 1978.

EJ 184. 801 Koller, Elayne Z.;, Mulhern, Thomas J. Use of a Pocket:
: Calculator to Train Arithmetic Skills with Trainable Adoles~-
cents. Education and Training of the Mentally Retarded
v12 n4, pp332-5, December 1977 ,

s

EJ 184 943 Clements, Sam D., Barnes, Stephen M.. The Three Rs and
) . Central Processing Training. Academic Therapy v13 o5, pp’
535-47, May 1978 s s v
o . ‘y : R o
“BJ 185 230 Miller, Scott A. Identity Conservation and Equivalence
o Conservation: A Critique of Brainerd and Hooper's Analysis.
. Psychological Bulletin v85 nl, pp58-69, January 1978.

" BJ 185 231 - - Brainerd, Charles J.; Hooper, Framk H. More on the .
: Identity--Equivalence Sequence: An Update and Some Replies
to'Miller. Psychological Bulletin v85 nl, pp70—5 L
January 1978. : o

EJ 185 446 Shyers, Joan, Cox, David.- Training for-the Acquisition
' and Transfer of the Concept of Proportionality in Remedial
. College Students. Journal of Research-in® Science ‘Teaching

P I

v1l5 nl, pp25—36 January 1978. . OGO
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EJ 185 450 Bilbo, Thomas E.; Milkent Marlené M. A Comparison of
‘ ' Two Different Approaches for Teaching Volume Units of the - - .
Metric System. Journal of Research in Science Teaching
v15 nl, pp53-7 January 1978.

/

EJ 185'455 Rowsey, Robert W., Henry, Loren L. A Study of Selected
‘ ‘Science and Mathematics Teacher Education Majors to Assess‘

' . - Knowledge of Metric Measures and Their Applicationms.
e - -+ Journal of Research in Science Teaching, vls nl, pp85—9
Vi T~January 1978 . _ 8

'EJ 185 536 Yvon, Bernard R.; Downing, Davis A Attitudes Toward -

: Calculator Usage in Schools: A Survey of Parents and
Teachers. School Science and Mathematics. v78 n5, pp410—6
May/June 1978." L . . )

-

‘BJ 185 539 - Austin, Joe Dan. Let s'Teach ReSearchAEvaluation;
' School Science and Mathematics v78 n5, pp425—30 May/

June 1978. -
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wh'!J 185 554 - Kurtz, V. Ray. Kindergarten Mathematics--a Survey. '
Arithmetic Teacher v25 n8, pp51-3, May 1978.

BJ 185 559° Haylock Derek w. - An Investigation Into the Relation-
- ship Between Divergent Thinking in Non-Mathematical and
Mathematical Situations. Mathematics in School v7 n2, pp
25, Mhrch 1978 , .

0 a

'31_185 564_____00hen _Herbert_G. The _Scaling of Six Topological
' Piagetian Groupings, As:Well As the.Effect that Certain
< Selected Variables have on the Attainment of These Group-.
.. 1ings and Some of Their Homologs in the Logical Domain.
- * Journal of Research in Science Teaching v15 n2, pp115-25
Harch 1978. ' _ . . L
g »
S A | 185 579 'Remick, Helenj. Miller, Kathy. Participation Rates in
ST L _ Bigh. School Mathematics and Science Courses.- Physics Teacher
EAT 'v16 n5, pp280-2, May, 1978 L

e BJ 185 669 ' McLeod Dougla5° ‘And Others. Cognitive Style and Mathe-

matics Learning: ' The Interaction of Field Independence and

s o Instructional Treatment in Numeration Systems. -Journal for
e ' "Research in Mathematics Education v9 n3, ppl63-74 May 1978.

By 185 670 Jansson, Lars C. A Comparison of Two Approaches to the
o Assessment of Conditional Reasoning Abilities. Jourmal for =~
. o Research in Mathematiés Education v9 n3, ppl75-88 May
c 1978. . ‘
.,EJ“185 671 Fennema, Elizabeth H.; Sherman,'Julia A. Sex-Related
o - Differences in Mathematics Achievement and Related Factors:

A Further Study. Journal for Research in Mathematics
Education v9 n3, pp189-203 May 1978.

EJ 185 672 Adi, Helen. Intellectual Development and Reversibility
of Thought in Equation Solying. Journal for Research im =
_ Hhthematics Education v9 n3, pp204-13, May 1978.

EJ 185 673 Thornton, Carol A. Emphasizing Thinking Strategies
in Basic Fact Instruction. Journal for Research in Mathe—
-matics Education v9 n3, pp214~27 May 1978. -

' EJ 185 674 Smith, Lyle R.; Edmonds, ‘Ed M. Teacher Vagueness and’
_ Pupil Participation in Mathematics Learning. Jourmal for
Research in Mathematics Education v9 n3, pp228-32 May 1978.

&;: o ' EJ 185 675 " Sachar, Jane. : An Instrument for Evaluating Mental
e _Arithmetic Skills. Journal for Research in Mathematics -
Education v9 n3, pp233—7 May 1978. . " .

i

EJ 185 680 Wollman, Warren T.; Lawson, Anton E. The Influence of
Instruction on Proportional Reasoning in Seventh Graders.
Journal of Research in Science Teaching, v15 n3, pp227-32
May 1978 ' o
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EJ 185 310 Freudenthal, Hans.‘ Address to the First Conference o

S _H of I G.P.M.E, (International Group for the Psychology of
e “; ' Mathematical Education) at Utrecht, August 29, 1977.

" Educational Studies in Mathematics v9 nl, ppl-5
beruary 1978.

- EJ 185 812 Streefland Leen. Some Obséivational Results Concern—
’ ing the Mental Constitution of the Concept of Fraction.

Educational Studies in~ Mathematics*—v9—nl —pp51-73;
February 1978.

EJ 185 813 Ter Heege, Hans. Testing the Maturity for Learning
the. Algorithm of Multiplication. Educational Studies in
Hathematics v9 nl, pp75—83 February 1978. ‘ »

S : ! \ ‘
- BEJ 185 814 Five Plus Four Minutes Class Instruction--A Trdnscript.
" Educational Studies in Mathematics v9 nl, pp85-95,- February
1978._ B _ . G@"ﬂj ;

. BJ 185 815 : f.Hadar. N.; Henkin, L. . Children's Conditional Reagoning
" Part II: Towards.a Reliable Test of. Conditional Reasonin
Ability. Educational Studies in Matlfematics v9 nl, pp97+
114 February 1978. o :
"4 ” ' ' .
. BEJ-185 816 Hadar, N.v Children's Conditional Reasoning Part III: ‘A
- Design for Research on: Children's Learning of Conditional Rea-
soning and Research Findings. Educational Studies in Mathe-
_ matics v9 nl, ppll5-40, February 1978.
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. A ) 185 819 MacDonald Carolyn T. Introductory Mathematics and
M . the Adult Woman Student.. Two-Year College Mathematics-‘

Journal v9 n3, pp158—6l June 1978.

EJ 185 883 Fraser, Barry J., Koop, Anthony J. Teachers' Opinions
About Some Teaching Material Involving ‘History of Mathe-
matics. International Journal of Mathematical Education
in Science and Technology v9 n2, pp147-5l ‘May 1978 ®,

-EJ 185 884 - Jolliffe, F. R.' An Evaluation of Continuous'Assess-

' ment in Statistics Courses for Social Scientists.’
International Journal of Mathematical Education in Science
and Technology v9 n2, ppl77-81, May 1978.

EJ 185 886 Cohen, . Martin P.; Carfy L. Ray. Interest ‘and Its
> ‘Relationship to Verbal Problem-Solving. International
Journal of Mathematical Education’ in Science and Technology
v9 n2, pp207-12, May 1978. : - :

o | EJ 185 887 Lovie, Patricia. Teaching Intuitive Statistics. Il; .
'.éﬁ?"_- " Aiding the Estimation of Standard Deviations. International
N - Journal of Mathematica;/%ducation in Science and Technology

9 n2 pp213—9 May 1978. - v ,

'fnu 185 890 Shannon, A. G.3. Sleet, R..J. Staff and Student Expecta=
tions of Some Undergraduate Mathematics Courses. International -
‘Journal of Mathematical Education in Science and ‘Technology
- v9 n2, pp239-47 May 1978.
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N'ED 154 361 Lange, Garrett. Further Evidence that Children's Study

Deficiencies Deter Successful Recall: A Study of Reflective
"and Impulsive Children. 16p. -MF and HC available from EDRS.

Syllogistic Reasoning. Technical Report No. 6. «b4p. MF and
HC available from EDRS, :

ED 154 775 Brown,'John Seely; And Others. . Artificial Intelligence

ED

154

155
155
155
155

155

155

155

155

155

and Learning Strategies. 51p. MF and'HC available from EDRS.

Y

867 . Williams, Rochard W. A Comparison of Traditional and
Holistic Instructional Methods in Developing Positive
Attitudes Toward Mathematics Instruction in Students at
Malcolm X College. 39p. MF.and HC available from EDRS.

—

009 Hendei,.Darwin D. Evaluation of Mathematics Anxiety
Programs. 22p. MF ‘and HC available from EDRS.

4.

038 Vos, Kenneth E. Learning Style .and Plausible Reasoning
-14p. MF and HC available from EDRS. R o ¢

049 - Lindvall, C. Mauritz; Ibarra, Cheryl Gibbons. _An Analysis
" of .Incorrect Procedures Used by Primary Grade Pupils in Solving
Open Addition and Subtraction Sentences. 32p. 'MF and HC
available from EDRS. ‘ . ' o

056  Boulanger, F. David. Interaction of Formal Operational

Capability and Instructional Feedback Mode. 22p.  MF and HC
available from EDRS ] } o

O‘i- Robinson Floyd G. Problem Solving: 'Creating,a-Trendt
" Toward a Shared Image. 37p. MF and HC available from EDRS.

141 = Hole, ‘Ladd; Uhlenberg, Don. -Drnpnnt Factors in ‘the Pro-
.cess of Influenc1ng Classroom Change Through Teacher "Education.
18p. MF and HC available from EDRS.

274 MacQueen, Anne H ; Coulson, John E.  Emergency School
Aid Act (ESAA) Evaluation: Overview of Findings from ngplea
mental Analyses. .38p. MF and HC available from. EDRS._ oot

~

275 © Cromer, Fred E. The Distribution of Achievement Scores

in ‘a Disadvantaged Population: Data from a National Sample
of Students in Districts Receiving Emergency School Aid Act
(ESAA) Funds.. 86p. MF and HC available-from EDRS. g

295 - DeVault, Marjorie L. Analyses of Compensatory Education

. Time Allocation Data from District Survey 1 of the Compensa-

tory Education Study. 56p. MF and HC available from EDRS.
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D 155 547 Thurman, S. Kenneth; And Others. The Effects of Two
Interdependent Group Contingencies on Peer Verbal Inter-

. ‘ .iet]fh and Math Performance. J0p. MF and HC available
T , rom

ED 156 180 _"Tilson, Thomas; And Others. Application of Radio to

Teaching Elementary Mathematics in a Developing Country. .
nual Report. p. MR and HC available'from' EDRS. ’

ED 156 207 = LeCuyer, Edward J., Jr. Teaching a Survey of Mathe-
' matics for College Students Using a Programming Language
Bp. MF and HC available from EDRS.

ED 156 329 ‘Gabbard, ‘Carl. Physical Exeftio and Immediate Class-
- room Mental Performance Among Elementaf¥ School Childrén :
¥ lgp. MF and HC-available from-EDRS.

t

ED 156 415 Catanzano, Robert. A Comparison of Three Sequences of -
Moves.for Teaching Conjunctive and Relational Mathematical'
Co _ Concepts to Students in Elementary Education. 27p. . MF.
o o availeg}e from EDRS. HC not available from EDRS.

+ ED 156 432 Lachat, Mary Ann; And Others. -Math'Rrogremnghat_WOrk:-
' A National Survey. Third Edition.  102p. MF available from
EDRS. HC not available from EDRS. g . S ,

" ED 156 439 . Mathenaticeabbjectives: Second Asseeement.v 52p. HF
: and HC- available from EDRS. ' : o :

ED 156 440 Douthitt, Cameron B. The Effect of Written Examinations
- -on . Attitude and Achievement in'College'Freshman Mathematics
Y .at Alvin Community CollegA 6p. . MF and HC available from

ED 156 443 Carpenter, Thomas~ And thers. -Results from the First
Mathematics Assessment of the National Assessment of Educa-
' tional Progress 140p MF §hd HC not avai;%gle from EDRS.

: ED 156 444 Stake, Bernadine Evans. PLATO.end Fogféhlcfade Mathe~
" maties. -23p. . MF available from EDRS. HC not available
from EDRS. S o . .

. ED 156 446  Hatfield, Larry L., Ed.; Bradbard, David A., Ed. .__—
- ' Mathematical Problem Solving: Papers from: 'a Research o
Workshop. 95p. - MF and HC available from EDRS.

ED 156 457  Geisinger, Kurt F.; Roberts, Dennis M. .Individual
ye Differences in Calculator Attitudes and Performance in a

Statistics Course. 9p. MF and HC available from EDRS.

g ® 15 458 Gerlach, Vernon S.; Schmid, Richard F. The Efficiency.
R o of Algorithmized Instructlon _Sp. MF and HC available from
’ mRs. ’ : . . * - . L




t
-

a

03

. . . .
ED 156 459 Harnel Sarah Jane. Relaticnship of Selected. Abilities
“*to Problem Solving Performance. -5p. MF available.from EDRS.

HC not available from EDRS. - o ‘ o

BD 156 464 Pitt, Ruth B. Toward a Comprehensive Model of Problem—
Solving. 23p. MF and HC available from EDRS. A

ED 156 465 Clark, Ginny, Grady, M..Tim. Annehurst Curriculum’

- Classification System Variibles as Dimensions of Aptitude
Treatment . Interactions.' 17p. MF and HC available from EDRS.;

ED 156 475 ‘Weaver, J. F. Calculators and Polynomial Evaluation._
18p. MF and HC available from EDRS. '

) 11:156 496 Hopkins, Billy Lynn.' The Effect of a Hand—Held Calculator

Curriculum in Selected Fundamentals of Mathematics Classes.
288p. MF and HC available from EDRS. it

ED 156 498 Case Studies in Science Education, Booklet O:ﬁm0vef§iew.
102p. MF and HC available from EDRS. '
ED 156 499 . Denny, Terry. Case Studies in Science Education, Book-

.let I: Some Still Do - River Acres, Texas. 133p. MF and
_HC available from EDRS. o

ED 156.500 Smith, Mary Lee. Case Studies in Science Education,
Booklet II: Teaching and Science Education in Fall River.
31p. MF and HC available from EDRS. '

ED 156 501 . Smith, Louis_M.: Case Studies in Science EducHtionl
' Booklet III: Science Education in the Alte Schools --A°
Kind of Case Study. 148p. MF and HC available from EDRS.

ED 156 502 Peshkin, Alan. Case Studies in Science Education,

- Booklet IV: Schooling at BRT - A Rural Case Study. 72p.
HF and HC avgilable from EDRS..

‘. ED 156 503" Welch Wayne W. Case Studies in Science Education,

-

. Booklet V'p

g 43p. | '
& g
ED 156 504 Walke ~¢Rob. Case Studies in Science EducationJ

Booklet ° VI. ‘Case Studies in Science Education - Pine Cit .
- 62p, MF‘and HC available from EDRS.

Science Education in Urbanville - A Case Study.
fHC available from EDRS. .

A

ED 156 505 . Serrano, Rodolfo, G. Case Studies in4§cience Educa@ih, =
“ ‘ Booklet VII: The Status of Science, Mathematics-and Social i
Science in Western CityJ U.S.A. 49p. MF and HC available
from EDRS. : o . i

.':EI 156 506 Sanders, James R.; Stufflebeam, Deniel L. éase‘Studies

in Science Education, Booklet VIII: ''School Without Schools": .

o ' . « Columbus, Ohio's Educational Response to the Energy Crisis -

of 1977. 24p. MF and HC available from EDRS. ;f
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" ED 156 507 Hill-Burnett, Jacquetta. Case Studies -in Science
c - ° i Education, Booklet IX: School Science in an Eastern Middle
~ ' ' Seaboard City. 36p. MF and HC available_from EDRS.-

"Eb'156'508 " Hoke, Gordon. Case Studies in Science Education,
Booklet X: Vortex as Harbinger. 34p. MF, and HC available
from EDRS. ' ' . :

- . .

ED 156. 509 Walker, Rob. Case Studies in Science Education, Booklet
' XI: Case Studies in Science Education -~ Greater Boston. ‘' 57p.
HT and HC available from EDRS.

ED 156 510 . Case Studies in Science Education, Booklet XII-~.Find;
o ings I. -166p. MF and HC available from EDRS. s

ED 156 511 Case Studies in Science Education, Booklet XIII: Find-~
: ' ings II. 1l44p. MF and HC available'from EDRS. o

ED 156 512 Case Studies in Science Education, Booklet XIV: “Survey
1 'Eindings ~ 136p. MF and HC available from EDRS. :

ED 156 513 Case Studies 'in Science Education, Booklet XV:
- »Executive Summary. 80p. MF and HC available from EDRS.

. ED 156 516 - Farmér, Walter A.; And.Others._ A Comparison of Mathe-
: datics and Science Teachers. in-Achieving Selected Teacher
Codpetencies. 15p. MF available from EDRS. HC not avail-
.able -from EDRS. - o ‘ E

e ED 156 517, Eattista, Michael. Measuring(t;e Information Content
.. . .  on Written Materials in Mathematics. 27p. MF and HC
available from EDRS

‘

: ED 156 518 Atwood, Jan R.; Dinham, Sarah ‘M. Instructional Tﬁeory
: for Teaching Statistics. 26p. MF and HC available from . « )
llRS _ '
B od _ "ED 156 533, Troutman, JaQQSQG- The Effects of a Mathematics Clinic '

o i Co on Reducing Anxiety in Female Students: Societal Factors.

v S 42py MF and HC available from EDRS. T /}

’ ! ’ “ Ted ‘ . -

“ED 156 540 Massey, Tom E. Conner, Totsye J. A Description of the

Construction and Evaluation ‘of an Individualized Algebra
g 5 12. l6p. MF and HC

'f‘gu off, 'William Jis And Others._ ‘Sample of Second
@f1al Study.A of the
Beginning@ﬂcacher Evaluation Stu'y ‘for the California

. Commissiofi~for Tedcher Preparatign- and Licensing. 42p.
*HF and §¢ available from EDRS.i“b'y
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'156 636 Tikunoff William J.; And Others. ’.Sample of Fifth Grade

Classroom Protocols from Special Study A of the Beginning
. Teacher Evaluation Studv for the California Commission
for Teacher Preparation and Licensing. - 39p. MF and HC
available from EDRS. = - - .. . “ :

-

‘156 637 Filby, Nikola N. Description of Patterns of Teaching

Behavior Within and Across Classes During the A-B Period.
Beginning Teacher Evaluation Studv; Technical Note Series. -
. “Technical Note IV-3a.( 72p. MF and HC available from EDRS

'Q

156 638 ,Fisher, Charles w,, And Others. Descriptions of Distri-

butions of ALT Within and Across Classes During the B-C
Period. Beginning Teacher Evaluation Study: Technical
Note Series. - Technical Note IV-lb 60p. MF and HC avail-
able from EDRS. - . : .

1567639 Berliner, pavid C.; And Others. DesEription of Classes

and Plan for an Intervention Study. - Beginning Teacher
Evaluation Studv, Technical Note Series. Technical Note. -
VI-1. 35p. MF and HC available from EDRS.

156 640 besién’for Use of Individual Testing in the Study of

.Instructional Time. Beginning.Teacher Evaluation Study,
Technical Note Series. " Technical Note III— - 17p. MF and
"~ HC available from EDRS

156 641 ~ Filby, Nikola N.; Fisher, Charles W. Description of
Patterns of Teaching Behavior Within and Across Classes
_ During the B-C Period. Beginning Teacher Evaluation Study:
Technical Note Series. Technical Note IV-3b.' 64p. .MF and
"HC available %{om EDRS. '

156 642 Filby, Nikola N.; Marliave, Richard. ‘Descriptions of
~ the Distributions of ALT Within and Across Classes During
the A-B Period. Beginning Teacher Evaluation Study; = ...
Technical Note Series. Technical Note IV-la. 55p. MF and:’
HC available from EDRS. - :

o ' N C oy
156 727 Hendel, Darwin D. - The Mith Anxiety'Progm#ﬁ: Its Genesis
‘and Evaluation im Continuing Education for Wo . li@p.,
MF and HC available from EDRS. _ 4. R
’ .4-:" .
156 781 Title I ESEA Educational Programs that Work. 47p. -

MF available from EDRS. HC not available from EDRS.

157 417 Greenberg,'Gilda M. . Enlarging the Career Aspirations of
Women Student's by Alleviating Math and Science Anxiety. 13p.
MF and HC available from EDRS. . . '

157 586 x Williams, Richard W. Facilitating Learning in Mathema-
tics 111: A Holistic Approach. 103p. MF and HC available
* from EDRS. ) S :

71
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"ED 157 899*';:%&5&16,_Sf%arc; And Others. The Impact of Varying Levels
' - " of! C4mputer-Assisted Instruction on the Academic Performance
* ,of Disadvantaged Students. Research Bulletin. 45p. MF and

s, / §C available from EDRS. : e s

o 2Df157 913f Saterfiel, Thomas H. The Relationship Betweéﬂ-Student_“
-~ - . Achievement and Accreditation Variables Associated with the .
Student's School. 26p. MF and HC available from EDRS.
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